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(57) Abstract: [PROBLEMS] To provide a novel 
compound having antiviral activity, especially 
HIV integrase inhibitory activity; and a medicine 
containing the compound, especially an anti-HIV 
drug. [MEANS FOR SOLVING PROBLEMS] 
The compound is a compound represented by 
the formula (I) [wherein X represents any of 
the following groups (a) (b) (c) (wherein ring 
C represents a nitrogenous aromatic heterocycle 
in which at least one of the atoms adjacent to 
the atom bonded to the pyrimidine ring is an 
unsubstituted nitrogen atom; R 10 represents 



hydrogen, etc.; and ring D represents aryl, etc.); 
Z 1 and Z 3 each represents a single bond, etc.; 
Z 2 represents a single bond, etc.; Ar represents 
optionally substituted aryl, etc.; and R 1 represents 
lower alkyl, etc. and R 2 represents hydrogen, etc., 
provided that R 1 and R 2 may form an optionally 
substituted heterocycle in cooperation with the 
adjacent atoms], a pharmaceutically acceptable salt of the compound, or a solvate of either. 
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R 10 » tK m m ; Dg* t y — ^ % ^ i~ ) 
z\ z 3 «, 

Arte, ff^£tLT^>J;V^X3J — 

R 1 ^ <B Sfc T /V £ x 

I^LTUV\ ) 

x»7jk & 5 it &w ^ * ©■ $g -m ± fp ^ $ ti % m. , * ft n * ti h <d m m in 
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m m m 

[oooi] ^mmt. &V'C/i'Xi¥m&mirzmmt&®, mmv<^ hiv-t^^- 

[0002] tys(7V^(Dt£frXh, l^hnr>^/^(D— ®-efe§th^5S^^^/^ (Human 

Immunodeficiency Virus, ^ATHIV^BtH") f3\ #3^tfefe3^^!ffi^l¥ (Acquired 
immnodeficiency syndrome. J^T^f^XAIDS^R&i - ) (DWMtf^^.tfP^\hflX 
v^5 0 ^r<D^X(D^mi:b-C«, rtL«^)i:r^>^^^^Pl^J(AZT, 3T 

c^) tyvTT-n mmm (^r^^^m) ^mmmm^um 

^-r^uivm^mmmm^nx^ ^ Q 

& ^M{#mmmmMt)x&Z)tm^tix\^ 0 ^hiv^l-c^ mm^rn 

K<>±{^m^^^(DmiivM<vmmmM£tLX\<^ 0 

^mmm^%ixhz> mm m^jcm) 0 ^fc^/v^^mxm^titc^vi 
*^°v^/^mmm^%ixfo% mm wwxm. 3) „ 

X&Z> (mm : #f^g^4-6) 0 
#W^CS^1 : WO2003/16275 
#W^Ci^2:WO2003/35076 
#f^ife3:WO2003/35077 



WO 2005/061490 



2 



PCT/JP2004/019048 



#ff3tfik4:WO2004/58756 
#fF;£iSfc5:WO2004/58757 
#f^Citk6 : WO2004/626 1 3 

[0003] ±wb(d^t, mwM^T^—^mm^mmmm^tix^ ^ 

[0004] ^mmhumM, m%um^ mm^h^^v ^y^mmmm^ ^hiv 

Human T cell leukemia virus type 1 :fchT^flft £jfc#|<^/K*l?£D^ #lFIV( 
Feline immunodeficiency virus : ^.nx^f ^aSIV (Simian 
immunodeficiency virus : UvV^X^/V^) M) ^ #^#lHIV^, #lAIDS^, ~£fc 
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(a) 



(c) 



Z l &£X$Z*\ttfl?fh®.&LX, O, S, S( = 0) licfcteSO ; 

2 

Arte, g^tirCV £V ^TP — /V^cfig^^TV >~Ob £l vsfnry — /V ; 

%Mm^xh£.w 

1) ) X^S (a) X^£tlZ>m<DlB&, R 1 f«MT/V=3r/V-e^^< , 

2) ) (b) R x *5 £im 2 te N ift»i-i^*ot, 
«T© (d) X^£friZ>mmm&]&f&irZ>h<DbirZ> 0 

Wk3] 



(^^, r 11 , r 12 , r 14 , r 15 , r 16 , *5J:OT 17 ^tb-etbMVLb-c, Tkit , sm£;h/c 
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mteO, 1, 2*fcf23;nf30 % 1, 2£fcf3:3;{&Ll^m+n^3)) 

(2) Z^SltMfra^fcriO ; Z^^^^tfcttfitT/V^vy ; Z a &mg& ; ^oAr^ 

(4)55: 

MM 
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n — N ri n O — N 




N N 




-ot> j; v vry — /i^fcttiBgi&jvrv vofc «tv ^^^s-efe»9 , #©^s^-nr 3 r 
\ -c(=o)r 3 n -c(=o)nr 3 r 4 (S;^, R 3 *5J:u?R 4 «^^MaiAz:bT, 7kmm 
^\ tKn=3rv\ t/v^^, gi&£;ft/ri^obJ;v^y— /Vttl/^ mM^x\^x^ 
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(9) Z^S^JH^fcttO ; Z^S^-^^fc^MT/Vdrl/^ ; Z 3 ^^ ; Ar^g^r 
$ixTV >-Ofc «tV ^7x^ ( a ) t?^$tb5S ; C^5$gas_hlE5*fcr£6ieife<£>g 

(10) x^ ( a ) x^&tizm^&ixxm 2 ^ pm-r^m^t—mct^xmM^tix 

(11) 5*;: 

am 




( l-a-1 ) 
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(12)5£: 
WblO] 




( l-W ) 



Wo 

(14) m^l, ntfO^fcUlXfo^ _h|Bll*fcttl2|B<fe<D'fk^, -?:<D$5i|£_hfF<§£ 

(15) R n :fcJ;TJ^ 12 tfS^;h,^;ft4!tl&^ 

(16) m^i, n^o^fctil jR'^it^R^^^^tvMiZlb-CTK^^fc^MT/V 
=3r/V;;R 14 *Dj;lFR 15 ^Jt^^^^cfi— H»^or" = 0 ,, :R 16 *5«tt/R 17 dS- : etu€ 

(17) 5£: 

Wkii] 
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[0006] *mmw t P'?m^z>mm&&L~riz$imirz> 0 ^siiiitxittt^ffiii:- 

9fcU Mx-l^. y^iyx, hyy^v^, ^PtVy, ^h^y^i/y, ^/v=r. 

i©ilit©fiftT/^vytfc^ fli&fcf, y^-wy, o^f-vy, hyy^vyxte^ 

fi, y^/K ^^/^^ n-y^tVK yyyntVK n-y^/K yyy^VK sec-^VK 

tert-^VK n-^^/K -f y^f^VK ^fc^y^/K tert— <y^/K n-^^y/V 
\ yy-^y/K n-^y^vK n-^^/K n-y=/K n-'ris/V^&mfbtlZo 

/Wfov, M%_}t^ y^/K n-y°ntVK yyyntVK n-y^/K yyy^vv 

, sec-yyfvK tert-y^/v, n-^y^/K yy^-y^VK -fctf-^y^vK tert— <y^- 

-2-y^^/V#^^ t f^tL5o 

i/^n^ntVK yy^y^VK y^n^yf/v, yya^^y/K yyn^:/^vK -y 
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xji, i-^^vk 2-^^vk l-r^hy/K 2-r^y/K 9-r^y/K 1-7^^ 
hy/K 2-^^^-^hy/v, 3-:7^^hy/K A-7^rz/Y));v^ 9-7^^->-hy/v#) 

, 7ss^*^s^ \-~r~7*f-)vu>vT$~ /i^m^M^ti^o 

^a^/KWtfwK 1-^7^/V^/V2Jn— /V^^^J^^tbSo 

(0*L<te5-7MSt)£lcBfcU fllfctf. i-t°ny~/K 2-fc°ny^/K 3 -fc°ny~/K 

l-t^nyv^/K 2-t°nyv^/K 3-trny^/K w^vy— /k 2--r^^vy^/v, 
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W^ViJ^/K W5^yv^/K 2— f5^yv^/K l-tT9 

;/y^/K 3-t°5^y^/K 4-t°yy*y^/K l-t^yv^ /k 3-t°yy*y v^/k 4-t°y 
y>^-/K t^yvV, 2-tr^y^/K 3-tv<ys?/K 4-t°^yv7K i-t°-<yv^vK 
2-tV7^-/k, 2 -^/i^y^/K 3-^e/i^y^vK ^e/i^yy, ^h^tKntr^—/]^ 

y/v), -r^vy/Km«\ w^vy/K 2-^^vy/K w^vy/v) , twy 
/Kfllfctf. i-t°yy*y/K 3-t°7y^;v, 4-fc^y/v), hyryy/v(^!)x.fi\ i, 2, 4- 
hyry^- /v-w/k l, 2, 4-hyri/— /v-3--f/v, i, 2, 4-hyry — yk-4-^/v) N ^ 

hyy*y/Km«E\ l-^hy^y/K 2-^hy^y/v, 5--rhyVy/v) , ^i^-yy/K^ij 

2-^-^yy/v, 4-^i^-yy/v, 5-^-^^y/v) , ^y3riJ-:/y/W#!l;tfi, 3- 
-ry^i^yy/v. 4— fy^y*y/K 5-^y^y*y/v), ^ry^y/Km^ 2-^ryy 
/v, 4-^-ry*y/K 5-fT/y;v) , ^r^ryy/K -Yy^ryy/Wflflfctf, 3-^fy^- 
ry*y/K 4— ry^-ryy/v, 5-fy^-ryy/vh t°yvyv(#!J;t«\ 2-fc°yv ? /K 3-t°y 
vvk 4-^^), tWv^/K^lx.fcf. 3-try^s*=vK 4-t p yy^— /v) , t-y^v 5 
~/K0«;tti, 2-fc°y5i^/K 4-t°y5i^/K 5-tfy^-/v), ^yif^/K^J^.^, 



WO 2005/061490 



13 



PCT/JP2004/019048 



, 4-tf-3MK?7V— /^-2-4M. ^<yyyy/K#(ix.k£. 2-^yy[b]yy/K 3-^<yy 
Myy/y 4-^yy[b]yy/K 5-^yy[b]yy/K 6-^yy[b]yy/K 7-^yy[b]yy 

/[b]fx^;l/, 5-^<^ytb]^^^/K 6-^^y[b]^3^/K 7-^<^yTb]^^^/k) 

, -<^xy$yyy/W#!i;U^ 1—0-yy^yy/y 2— o-yy^yvy/y 4— <yy 
y^yvy/y 5— ^yy^yvy/v) , y-<^yy y/y ^^y^h^yy/y =¥/^y 

2-dr/df-i^y^/V, 5-^ydri^y^/V, 6-^r/dri^y^/V) N z/>/})^/V(m 

3-^;d=;k 4-y:/yy~/y 5-ywy^/y 6-y^yy~/y 7-yyyy~ 
/v, 8-y^yy^/v) , ^yy/v(Filx.^, 2-3r-r-yy~/y 4-=¥ > r-yy^/K 5-^-7-y 
y-/K 6-df^yy^/v, 7-^f^yy^/v, 8-^-r-yy^h ^yy/Km^ 2-^yy 
/K yy/y 4-^f yy/y 5-^yy/y 6-df yy/y 7-3ryy/y 8-^yy/iT) x 7^ 
^/K^^ i-7^7^/v, 5-y^yv^/y 6-:7yy^y^/yy yy^yy/Kf#J;t. 
fi, 1— fyaryy/y 3— ry^yy/y 4— fy^ryy/y 5— fy^yy/y 6-yyaryy/y 7- 
yy^yy/y 8-yy^yy/y , yy/y -y-rW^/vm*.^ 2-y 0 7"y>yvy 4-y 0 ^ 
yyy^K 6-y°^y y^/y 7-y"^y^=/v) , #/w*yy/y y^T^hy^-zy ryy 
yyw(#!l;U3\ l-ryy^/v, 2-ryy^/y 3-ryyyyvy 4-ryyyyvy 9- 
ryy^/v), -r^Ky/v(^!)x.«\ i--iVRy/y 2— r^Ry/y 3-y>yy/y 4— r^Ky 
/v, 5-^Ky/K 6-yyRy/y 7— fyRy/^h -fyyyRy/y ^x^v^/nm^ 
l-y^v^/K 2-^^-r-> ? ^/v)x«^^y^y> ? ^/v(^tjx.^\ i-y^y^Tv^ 

/V, 2-7xyf7^;V, 3-7x/f7^7V, 4-y^y^Tv 5 — /k)^^^(f ^>tt§ 0 

r^^nry— tfe, ffrfe r^-^nry — /h /W^Lfc^/v^/v&- 
-as, 0d£tf. yh^-y, ^h^y, n-^n/K^y, Wn^^y, n-yh^y, yyy> 
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n-y'h^yy^vK -fyy'Wv'y^/K tert-^h^yy^/K yh^r^^^/V N ^]>3-> 
n -y°n/K^v/^^7V, /fy:/n/}<3rv^^/K n-y>3r-y^/K -iWh^ 

U ^!Jx.{5\ y^/K^/W^/K ^^/kvwsJwk n-yVtVK^/V/j^/K ^yyvt" 
/K^/v-zj^/K n-y^/v-^/v^/K ^y^f;wv*=;v, sec-y^/V^/V*^/V 

/W^^/vy^/V) „ ^y^fcte^T/l^/V^/W^y/VT/V^/V : v^y^/v^/v 
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y/K /^u/k -fy^i^y/K tv^n^vK ^f-y^f/K ^yyy^iVK y\^i/=^?v 

ny°n^;v^)^ T;v^;vxm^f^X\^XhX\^T])— 7^/K hy^ 

zv^), T/v=3r/iyr^y;vv*— /v(^!ix.fi, y^vvT^y^/v^wK s^viyr^;* 

T/V=¥/VT5y^/V^^/K^!lx.«\ v?y^-/VT5y^7/V^/V#) . r 
^/l^) , T/Vdr/V^/V^^/VT^y : y^VV#/MK~/VT^y) , ^^n^y/v ( 

#!l : ^e/^yy, ^h^tK^fc^— /v) , Btfc&frvtv £i ^T^y (#4 : ^ey t^tev'T 
^WM^tiXX^Xh^^T^/i, tWM£tiX\^X^&\^;v/^^/v\^ ^WM^tiX 

^mmm^-tm^mm^xxix^tcnmmm^mm^^vxx £v 
xhx<. mmfetty&fctetvvi*i/xmm£tix\^x-b£.\<\ n^m-r^mn 

m^-itt*cyxw:m&tix\s^x-k£\s\ Mx.i-£, fc°^v^/K tr-^y^y, w-^yy 
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„ trny-s^A f7^fy-2-^, 2-^yt°^y> ? y, 2-^yt°ny^y, Li-v^e 

^^y^-/^-^ tert-^y^-A^-^-, n-^^/V^-^ ^y^ff/l^:^ n-^y 0 ^- 

te\ hyy/v^ny^y, ycmy-H^x yy/pmyH^y, u-yycm^HSry, 2,2,2- 

hy^nn^hdr^if^^if^^o 
TTvvH _hfB rT/V^rAj /^g^Lfc#/l^~/V:& <£U?_hfE Try — AJ 

ut#/^~/v£ricefcu m«\ t-w/k y°nt°^/v, y^py/K -fy y^y/K 
^wy/K -Yy/^wy/K tv^n^r/v, ^rU-y^iVK ^j-yy/y/K 5>yny/K ^<yyv 

, r-fc^VK y'otf^/K y^y/K -ryy^y/K ^vy/K yy^y/K ty^y 

^^y, ^wy/i^h^y, ^y^wy/i^^y, ty^p^vi^h^y, ^d^yy/v^y, 
^yyyy/y^y, ^ypy/y^y^/Wfib^o 
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^-/K ^:=vvy^vK tfny/vy^/K -f^yVy/vy^/K fc°yyy/vy^/K hVT>? 

y/vy^-/K ^hyyy/vy^VK ^i^-yy/vy^vK -f y^f-yy/vy^/K f7Vy;V 
fr^T/y/Mf^, -fy^ryy/vy^/K t°y vvvy^/K tryy-y^wy 
^vk t^y^y— /vy^VK >^i^/vy^yK t^-y^/vy^/K ^^yryy/vy^- 
/k -o-yyy/vy^VK ^<^y^-/vy^,K ^^x^yyy/vy^VK ^^y 
yy/vy^/K ^^y^^yy/vy^/K ^y^y/vy^/K v^yy^/vy^VK ^ 
•^-yy/vy^/K ^ryy/vy^VK ^y^yy/vy^/K yy/vy^/v 

, y^y>^/vy^VK Tj/w^yy/vy^vK ^^^hy^/vy^/v, ryy^/vy 
^vk -f ^Ky/vy^/K ^y-iVKy/vy^/K 77^^^^ ^y^r-y— /vy 

/i^^vk hyryy/v^^/v, ^h^yy/i^^vK ^iJ-yy/i^^VK ^y^iJ-yy 
/vxf/v, ^ryy/v^^/v, ^r-yryy/K^VK ^y^-ryy/v^^VK t°y yvv 
^^vk t^yy-y^/v^^yy tfy^yrvvm^/y ^if^/i^^/K t°yy~/v^ 
^vk ^i^yyyy/v^/K ^<:/yy y/v^^VK ^o-y^^/v^/K ^<^x 
^yvy/v^^/K iy^yyy/v^^VK ^^y^^i^yy/i^^yy ^y^y/v 

, -fy^yy/K^/K yy/K^/K y^y-zv^^/K ^/v^yy/v^^yK ^ 
-^byy^/v^/K ryyy^/v^/K ^Ky/v^/K -ry-r^Ky/v^/K 

^tLTv^r^iv^^T/v^TJ/v^/vj, rg^£tvrv>-obJ;vvry— /yu r 
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i^-Obii^^nry— /Ku ^m^tiX\ ^Xh X\ w^niM^/vj x ^^^tLTV^ 

U<tvvsfnT!J-;V'^j, rg^ti/cwokJ^Ty— /W^l\u rg^tvc 

tvxv £v ^ry — /v^/v/^^/vj , rg^^-ci ^-ob £i ^^nry— /v^/mj^ 
/H, rg^^tTv^tJ:v^Kn^>j, ^m^tiX\^xhX^^^-—^i, rg^$ 

m^mBtDmtL.xfe, m%.&. tKn^>\ /^xf, cu d , 

yNnT/Vdr/K^"!l^.^\ CF . CH CF , CH CC1 m . T/V^/Kf^tey y^/K ^ 

3 2 3 2 3 

, ^n^n^^/V), T/V3^(f?!jx.«\ y)^>, ^h=3f^ yp^^, yh^>-^ 

t^a ^^/vr^y, ^yy^/vy^y^), Ti//vy^y(^jx.«\ y-fe^vKr^y, ^<>o/ 
^/vr^y^), yy/^/vT5/($j;U3\ -o-yyvy^y, hy^/vr^y) , tKn^r 

5A^h T^K, Ty-/K^!Jx.«\ 7x=/H), T7/^/KF!Jx.^\ 

yyA yy^yy, -fyiyr^k f^y/th, ^y^tf-syr-j-k y/v^y'k y/i^ 
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^"^rif ^p^/JvK/k ^^#/v*K=arv\ i^^#/v^v\ ^^/w^ 
^/VX^y, :x/M*T^y, tK^vV, Tl?K T^vV, y*T- 

f frS^ (I) fc*3V XtettffE (a) . (b) (c) (Z)^^i~ 0 *L< « (a) 

(b) ©St*5o 

Mbi3] 



tr^y— /V-3-^/V, WJr/-;V-3-^ ^h^y— /V-5-^l7K ^-df-^y— 
/V-2-^f/K ^-dri^-y— /V-4--f/V, -fydrf-y— /V-3--f/V, f7/-^-2-^f/V, ^ 
T^;H-^, l,3,4-f7^7y-/W-^, l,2,4-^TS?T;A-/>-5-'f/K 
l,2,4-f7^7/-;W3-^, /V-2-^7K 1,2,4-^^I^T 

y— 7^-5-^, /v-3-^vk -fy^ry— /v-3-^vk b°yvv 




(a) 



(b) 



(c) 
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-2--i7k t^y^y^-^/K tf9-^y-2->f/K try 5>yy-2--fVK try^y-w/K 

t'yy^/VS-^f/V, hVTy*—/V-3-4^, 7 L h7^—/V-5-'(/V, tt<f-y*— 
/v-2-y/K ^^rlJ-y— /v-4-y/K yy^U-y— /v-3-y/K f7y-;v-2--f/v, =f- 
7y-/V-4-^, l,3,4-f7^7y-/V-2-^, l,2,4-^7^7y-/W5-^, 
l,2,4-f7^7y-;v-3-f;v, l,3,4-^t^7y-;v-2-^/v, 

-2-y/y try^s^y-3-^/K tf^-y^^-y/K t o y5vV-2-y/y fcfy^yv-4-y/K 

^u-yy-2->(7K ^y;yy-3-^K =^yy^-2-^ ok ^yy^-4-y/K 3vy^ 
-2— ok y^i^-i-- ok -fy=3ryy>--i-- ok -Yy^yyy-3-^/K :/y^-2-y/v 
, ^°y^-6— ok yy^-8-y/K y^yyv-2— ok y^yvV-4-y/K y^y yv 
-6-y/K y^y-yy-z-y/K #/u^y— /v-w/k y^yi-y-yy-6-y/K yyK 
— /v-2-y/K yyyyK— /v-M/^^W<btL£ 0 

Wbi4] 
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Wfcl5] 
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2 

z 2 te, {Sl7;^uy, ^f-^MT/v^i/^-e^^^ #£l< 

£\ ^i/^fcte^^-e&So 

-z'-Z^-Arte, 0*L<f3\ Z 1 &mfe&ttteO;Z 2 &m£&. t^^ititXZ 
ny^T?S#|$^-CV^-CbJ:V>73i— /v)-e*>5„ -Z-Z 2 -Z 3 -Ar^, £<90£L<te 
R 1 ^ {SSfcT/l^/K ®|&£*UfdMT/V3r/K WM^tlX\^X^£\^WT/V 

$^xtv >rt XX mmn^^fcnu^nxx Tt £i ^*St{£^T/v3vv^& 

•So 

mBfrt&m$l&tinZ>*K ^*L<»-NR 3 R\ -C( = 0)R 3 *5j;tF-C( = 0)NR 3 R 
R 3 *5j;^R 4 ^^^^V£LT, jfcsff , tKn^v', /Nn^V, T/Vc^i^ 
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R^JXI^R^^'Q^bV^^^^r^, (R 3 , R 4 ) = (H, H), (H, Me), (H, CO 
Me) , (H, COCONMe ) , (H, COCONHMe) % (H, COPh) , (H, CO-2-tfUv 5 

2 

/V) , (Me, Me) , (Me, COMe) „ (Me, COCONMe ) „ (Me, COCONHMe) „ 

2 

(Me, COPh), (Me, CO-2-\£9*Sfl>) , (H, COCOOH), (H, -SO -(g^tb 

2 

TV ^"Cb V^/V) ) „ (H, COCH OMe) , (H, COCH CI) „ (H, CO-^P^P 

2 2 

t» , (H, Bifc&tVtV ^Tt £\ ^/Vs^4/V) „ (H, T/^/l^Z/V^wV) „ (H, 
U^flX^^XhX^^TV— ;v%;v?$~;v), (H, m^tiX\^XhX\^^TV— 

Wkl6] 

./VW* */WVP \AAA/* OWV* JWV< 
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K'n^f^mmmtvx^ir^irmxh^xhxw 

Dfbi7] 




t^i/!&MCTsV3c/VXWM^tlX\ ^XhX\ ^/W^-f/K 6) ^: /^.f-\±^^MCT JV 
*7VXWMiStLX\ ^XhX^ ^T^/XWWk^tlfz.mMCT/V3c;Vjj7V^7V^ 7) &MCT 
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T/V^r/K^^Jw^) , 3) WM£tlX\ ^Tfc> ^y^^£tLfc{£0T/l^/V (T 
^/V^ -/V) ) % 4) g^txTV >Tt> <£V >y (g^SOf^iJ : g^^bTV ^Xh 

0*l< ^wrt-^i- (d) x^n^mmn^^-r^o 




R \ R, R \ R, R N *3imi 17 |4^Mtiai:LT, Sfe^T 
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mttO, 1, 2^fc«3;n«0, 1, 2*fc{i3;{B.Ll^m+n^3) 

R 14 ^R 15 te0l£L<te, #lC**-efc536^^Fi— il^^ot^O'^MtSo 
(R 16 , R 17 ){»*b<{*. (H, Hh (H, Ty-/Vh (H, {£lT/^/V)#cft(|£i 

/VtfwK U^fcX\^X^£\^/V;^4/V{WM^<Dm:^WiT;V3c;V), 
Wb63] 
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(2) cmg&frme, (5) (6) fE*<z>^ uts-atcm) it^K^mm (7) 

tt(8)|B«©S(^:^8)-e*>S4i^o WtUtt, C#^^fi)fE(6)fBic(DS 
j^oR^iufE (8) fEicos-efe§^ 0 

(4) _hiE (D - o) &mmz.ffitt-m& 0 

(5) -Z-Z^-Ar^g^tl/CV ^ «tV ^^vVv (M : 
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feJ;v^^'«ift$ttfe<£jRT/i^/i'-c*)5^„ scorns , <*e>f£0*ixra\ 0tR 

f^R 1 ^ i) g#£tbTV vCfc J;V ^y vvb- (g^^tf>#!j : /Mn^rV) , 2) g#£iirCV > 
tt> «tV ^N^«ra5-7M^ : g^tbTV vOt> £V ^i7/^/V 

^/l^ffn/V, g^tvCV^-CtiV^^T/Vdr/V^/V^^/V), 3) gtfc&*L-Cl «t 
V ^T^/^m^thfci&mr/^/V (T^y _h<£>glfeg<£>0a : m&CT/V^/V^ U^fl 
X\^X^£\^]&T;V^;V%/VT$~/V(U&&-MWCT;V^^, Anyy, ^y, 
igi^T/b-dr/VT^y) , ^nr;^*/Hi?-^ #/b-^v';*7/b'/K:=vK g 
^£tbTl ^-Ob «tV ^^T/b^/K*/b-/jwb' (g^^ : fMT/b-n^v^ /NP^y, 

^f-y, r^y, ismr/v^r/vT^y) , tg^^/v^/bO), 4)g|fe£;ft/rvvci>«fcvv7 
3vb^/b-/jwb-T^y , g^tvcv v-otxfcv ^ig^r/v^/^/v^^/vr^y) -cfcSo 

(6) -Z-Z^-Ar^g^tvCV vOfc <fcV ^y^/V ($1 : 

(7) -z'-Z^Z^Ar^g^^^-CV ^Tt «tV ^y v7b- ($1 : 4-y/b^n-^y/V) £fc 
i2g!fc&;fr/'tV ^Tfextl ^^/V^v' (#!| : 4-y/^a^^/k^-dri/) ;X#S (b) "C 

^$n«^;R 1 *3j:tm 2 ^— #sn:*oTt(HB (d) x^tstizmmmxhzM&o 

(8) -Z x -Z 2 -Z 3 -Ar^g^$tvTV ^ «tV ^y^/V (^J : 4-y/V^n^<^^/V) £fc 
teg^£tbTl >~Ob £l ^y^/bosh^y : 4-7;Vto7i^M^y) ;X#S ( c ) 
^£tb3S ;R 2 /^7kit3;fctey^vV ; j^oR^sggfcSft-ci ^Tt> £l ^T^/b^/K g 

(9) -z'-Z^Z^Ar^gm^tbTV >-0t> £l ^y^/V (#| : 4-7;btn^y^;b) £fc 

i2gtfe&;h/ci >-ob,£v >^<y y/b-^y : 4-y/v^-ny^^/b-^-^iy) ;X^ (c) "C 
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^.mm^m<Dmm±^mts:ir-<x(DKmmm^ m^m^w-mh. ^mm^m 

^/—/vrxy^ i^^y—^T^m., hV^y— /VT^M., zfn%^> 
hy^/vr^^>7^L ^^/vhy;7^/vT^e~<7i* y^/vhy^-^/vr 

mam. mmm, v^mm.. ^mm, mm^m^ mmmmmm<Dimmmm&t 
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( i) xas (a) x^<£ti%m<D 

(Am 




D 



(HIS) 

^ Advanced Organic Chemistry. 3 rd ed. John Wiley & Sons, 1985, p370-376^(3lfB 
W^MtLX^ l-^/V-3-(3-vW/VT^/:/ 

Heterocycl. Chem., 16, 1423-1424 (1979)^^|S^O^'&^ 3 ^:mS^!I^2pCT'^ 
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J&-e#5o SP*>, v'T^t:'^^l(R 1 -CN)i!tKndrv'T5^IS(NHR 2 -OH)^MJ^$ 
*-C#6tL§T^K^- : ¥^(R 1 -C(NH ) =N-OH*fcfiR 1 -C( = NH)-NR 2 -0 

2 

) . 77/^^^ (#!) : -^vVV) . tl7/^/V ($J : . T/V^^T/V^/V <M : 7< 

(!2Xg) 

i&tk^l-c^ ^r^mm». mttt-fl'. ^vv^m. ^ 

(|f3Xg) 
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, mit^m^m^^i^n^TKmmmurx^mm^mm^^xhK^ 

0-60°C, 0*L<f*^-e^ o 

BOfcmmtL-xi^ m^mnmtvxhv^/^v^^w-^t^-hv^^m 
^^m&ia-zmvmmmi^^ M^&T±b^hv/vm&®imirz>zb&x%z> 0 
^mnmtvx^^t^m^m^^m^ia^^v>\mm^w^<.mx. 

(B?£) 
Mb20] 

9 P H M P PP 




B 



Ar \ 

z 3 — z» A— n op 





Pf^Tk^^^c^tKn^^^^ ; AftCHlfdiN;R s |ifift7/^ ( 
(H4X@) 
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(I5X@) 

&x$z> 0 
(Hex®) 

S^^^LT^.^tt^^bThy^^/Vv-y/v^nyK-a^b^-hy^^^ffl 

(cm) 

Wb2i] 
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K 



(JH7X@) 

fcJfcU&bVX tt50— 1 50°C-e$)«9 , 03X< {3:80/^ 1 20°c-e$>5 o 

o 

*fcA— C&^*5V>T. #X@ra-eAr, R^it^R 2 ^^, It^R^^XOg^ 

(2) (b) 
(D&c) 
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Mb22] 

O OP O OP 



A 



Bl CI 



? o 9H 

R 1 



Dl 



(fix®) 

ib. Advanced Organic Chemistry. 3 rd ed. John Wiley & Sons, 1985, p370-376#^ 

o 

(I2I@) 

n^thxzzo 

(3) x^s ( c ) x^tizm^m^ 

Wb23] 
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^#£TWTvvWbMJ&^&^ #fF(WO 03/016275) fEg^^&c^C 
(I2I@) 

tt±IE©Il Xg©HJSii^ fiifBM^BO t±]^S-t?fe5^^F^ffl v *x IWI 
Mta^-i^ir^^-c, r'&j^r 2 ^^ fflMlft^^-ft^ots^ 

as^tvrv (i-x) itmtzM, z.ti*m\ 

(I-Y) £T#£^^~e£3 0 

Mb24] 
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R 1 and R 2 are not combined ( ' ^ ) 

mjm., R 2 ^tmm^^th^mxh^ 0 

Rj&fcBtbLXY&O— lOOXlXh*), #*U<tt25~ 50°c-efe§ o 

_hta (2) - (4) (dmsx{-*5v ^x&mPttL-x^ m&tt5ii&&mmik&&imLx*> 

£fc_L?aMx(4) (j:J;t)#e>ttfc>fb^(l-Y)<D«S^§B^«:, £^^4^$ 

m^&#L i ?-(/^m^<DmmtL,xmmx&z> 0 ^mm\^m 
v4/\sx<D^>^9-^tt^xmmwmi¥m$:mirz> 0 xox^mmt^ 
m*. mmmm^xM^mK^<t^4^^y—^Mm\^xmmir^4^ 
K&m-rzfrmgi&Kttvx, ^psxnmmm^mmx^, m«\ uh^^ 

MM. hiv-k hiv-2, htlv-k siv, fiv^) KMir^>T^9— if PfiS^iJ^b-c 
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3 0 m^m^, ^T^-^mmm^^nx^h-r, ^mm^mtmm^m 
^m(D^Hwm(Dm,Hwm^±^^^m^mmtvx(Dmmh^fh^o 

*mw4k&mtemi%<DMM. mx.&, mm, mm, mnm, u^/vmmn 
mi&m ; 7km m&mmm xn^^mh ix ^v^y^mm^mmcov ^-rtv 
fa<DmMtisXi>m^^ttfx%z> 0 #gps4(a5t^ ^mwit&m*, tk 
vkxtemnmmmmm, &&mtL.xm^zz.b&x-%z 0 ^<DmmKmvxix, m 
momi&m, m&m. mnm, frvmrn. m\mm, %utm, mmitm, ^m, 
%mmm&ft:n^m^~btfx%z> 0 m.uwmbvxn, ^i«pi^» 

mbbhizm^i^tz m^u^-r^) ^iiaotM$^ 0 *$mi\&®<» 

sm^^^AtbbtuSo mm^mmbvxm<m, mm-zmfobvxm<mfo, ¥ 
xj»f*<z)it^fe<9, ^Khumnu %m, m^m, n ^m, ^v^-^m 
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mMwm.m~i, mtt. x\-i.mw-bmw-(Du^mx^ 0 m«\ &ms& 
mnmm^ mnm, tmm. mmm. mmmmm, w 

*re&5„ mffl-enmm&ft\*. m^itmx\ >&mm&&m:n<>td&fobm& 
A%(D^mM<Dmmfc^xh%m\±mft$:^A;x\^ 0 mm^mnmm^ m 

hV>, ^V^V, h7JfJ}>b=t^ ^;Wt/H3-^, ^Y^J>.ti/V^ly 

^bK^x^(Dm l m^m^n : m.'r^thx^ 0 

l-£oXhmt£%t)K gP^i^, ^Al B&fc<9». 05mg— 3000mg 

, 0£b<te, mo. lmg-lOOOmg^, m~m^m^Xt9i5-irm-££\,\ £fc. # 
gPS4©i^ j^Al B&tlVffiO. Olmg-lOOOmg, £?£L<te, 05mg 
— 500mg^^-i-§ o 
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[0007] 

Me = ; Bn = ; Bz = /V ; Boc = tert-^h^vCfr/Vs^A' ; Cbz = 

^<>-^/V^-dr^/V#^/V ; DMSO = S^^/K^af^M** 

Wb25] 




1-1 



nit 

tRM^"^^^ g, 69.5 mmol) <D*#S— /K200 mD^etd, ^i&-C*£&l:Kn 
3->/VT^^<>A(4.80 g, 69.1 mmol) ^JPx., IQftmfflftUt* WHm&ttLX 
W^M^MU.X, 4-^n^^/VTirb^hy/Kll.8 g, 60.2 mmoD^Px., 40°C 
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^v^/K8.10 ml, 65.9 mmol) Ss&P*., 20#^^Pf^^Lfc o ^jffiSr«jEETS*i- 

g , 90.2 mmoo^p^., i5B#^Jt#uf- 0 mm^w^Tm^-r^tK^xmhtit- 

^$^^^/k(450 ml)-e#^b, 1 M^^(300 ml), tK(300 ml), f&ftaMWfci 
150 md$o£Ximfa$Li&7k(150 ml) ^i^Ucgt, ^*$t^hy^i^i!£MUc 0 

^mf±rmmir^-tKx^x, ^^4(3.15 g , mwum2%)^m^^tvx 

{^4^4(3.15 g, 7.11 mmoDO^h^tKn^^^-^^/^/VAT^Kd:! v/v, 60 
ml)}§$0£, ^UX^m^> 1 >J^(2.80 g, 8.59 mmol) *5 itFa^b^/^ (0.880 ml, 

i4.i mmoD&Mx., mmwtwist'o Rfomzm^mkTi/^v^TkMm&Mz., 
mm^/^xmvtco mtm^xum^nk^xm^tc^, m&mm^y 

btifrBmm<Dfrm&Mf£Tmmirz>z.bK£<>x, it&mteAs g , iW76%)&- 
m&^Mitvxmco 

^^5(2.48 g, 5.42 mmol) <D*#S~- /V(30 ml)?§}fc 7>C^T, -f-hy^A^hdf 
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^lt)CDTi?h^-^^/V*/^T5K(l:2 v/v, 60 ml)^^ ( ^?B-e^gbWA( 
705 mg, 5.10 mmol) & J^JMl^^vvV (0.600 ml, 5.04 mmol) ^Px., 2t)#^^# 

rmm-r^-t^xox, ^^6(840 mg , u*Hi%)&te&w&kLxmfco 

^-£^6(840 mg, 1.89 mmol) <D*?7— /V(4 ml)|g*i-, ^3fi-Cl MTK^bU^^ 
^7K^*(3 mD^Px., 5B#^^#Lfc 0 BO^-^^tR^^JP^, ^nn* 

us<l/-2-3rl<'M&M.<M% mg, 2.20 mmo\)&&X$\-\iYv^^r/Y})7^S~- ;V{ 
297 mg, 2.20 mmol) <D^^/MM^kT5K(10 ml)?g?£fc, ^?i.t?l-^^/W3-(3- 
^^-/VT^y^ntV^^/V^v'-r'^K^^^dSl mg, 0.683 mmol) *3,fctJ<MJ3^Vl' 
T$^(0.3 10 ml, 2.22 mmoD^P^., Z^MfflftUto RStM^f^aMM^M^., 

fitin^jm^m^mmrmmi-^tKXox, ^^7(910 mg , umz%)^ 

ffr^7(910 mg, 1.57 mmol), E^fbK* (0.9 10 ml, 9.43 mmol) jS&XfhV^ 
;VT^y (0.700 ml, 5.02 mmol) OTi?b~hy/V(10 ml)^^^, ^nXhV7^~J^ 
X7J>(1.20 g, 4.58 mmod&Ua*., 30#^Jt#b^ o ^I^ffT®*t5rt}Cj; 
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£•038(280 mg, Wte2%)$M&&&k\JXWto 

^-^^8(280 mg, 0.500 mmol) *5 it^a^^hlJ^ (599 mg, 4.00 mmol)<DT±h 
mDW&K, ^UX^nnhV^/^y^ (0.500 ml, 3.94 mmol) &J)\\Z., 1 

tc 0 mmm^xm^tc^, mTkmm^bvv&x&mLito mm^m&rm^ir 
^t\cx^x%htitz^^(Dm^T^b^bv/vxm^^n^\ \\ykm\-\ ( 

157 mg, I|X*67%)^fe^^ H ^LT#^l 0 
MM: 227-228^ S^^^:Tirh-hy/v 

NMR (CDC13) 8 : 3.46 (3H, s), 4.12 (2H, s), 4.15 (2H, s), 6.89 (1H, s), 7.02-7.09 
(4H, m), 7.23-7.28 (2H, m), 7.45-7.47 (2H, m). 
7C^f5>#f:C H BrFN O t\^X 

22 17 3 3 

fiWiW. (%) : C, 56.19; H, 3.64; N, 8.93; Br, 16.99; F, 4.04. 
fttifiW. (%) : C, 56.35; H, 3.57; N, 8.93; Br, 17.08; F, 4.11. 

Dfb26] 



WO 2005/061490 



44 



PCT/JP2004/0 19048 




&<■ 

1-2 

#1^ (WO 03/035077)10^^^^9(7.15 g, 15.6 mmol) <D*#S— /V(70 ml)*§ 
7K?^T, ^y?A^^K<D28 /V^(4.70 mD^Px., 30^*1 

^yr>^(2.58 g, 18.7 mmol) $5 XXlB^^/V (2.00 ml, 32.1 mmoD^P^L, 60°C 

■V2\%mm&ut 0 ELmmtti m^(ioo m o Km^tm, mm^^xmmvtc 0 
ttm^TKdoo m\)$o£Tfmfaizik7k(ioo mdx^^m, Uj^mfcrvyvj* 

TlltS'if-iot, ^^#110(5.32 g, l|X*93%)^^?ft^^b-C#fc 0 
f!2Xf£ 

^-£^10(5.32 g, 14.5 mmoDcO^/— /V(50 mDM^, ^UXl Ui^ki^)^ 

v^*.mm(22 mo^px., mmmwvtc 0 m^(io mo^p^., ^nn 
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%htltM^J&m, 4-^/V^-n^;n^/Vg^^tK7v ? K(2.30 g, 13.7 mmol) *3 XXtl- 
fcKndf-V^^c/MJT^— /K154 mg, 1.14 mmol) (DTh^tpn?^ (80 mOSSRK: 
, ^?a^l-^/W3-(3-^^/VT^y7°C2tVk)^/^v ? ^K^^^(2.62 g, 13.7 
mmoD^JPx., 2H#ffii£#Ufco SJ^«^tK(160 mO&tia*., ^i^f/Vt#|±|Lfc 
o ttm«^xK(200 ml)*3J:rJ««&fP^ifc!K(100 ml)-V&i&Vfc&, mykmrn-rhv^ 

_hfB{b^llOft^^(5.58 g), egifrffc£S^(6.80 ml, 70.5 mmol)*3J:tJ«MJ^ 
^VVT^(5.00 ml, 35.9 mmol) <DT±b~hV/l'(50 mOm&K, ^UXhV^^^U 
^7^^(8.73 g, 33.3 mmoD^PX., mmUWl^t'o SJ^fegl^^^VV (500 ml 
) -tr#f^b, t^PM#7k (200 ml) , 7K (200 ml) *5 J^f&fP^i^Tk (100 ml) Xffifrl, 

fc B W«»©^WSr«£ET*«rr5-i:t2:«tor, ^^12(5.07 g, il^HX*72%) 

{[^8^12(5.07 g, 10.4 mmol) fc, ^a-ehy^/^ng^^-^b^V^(l:2 v/v, 

50 mo^p^., i.5v$mw&L>fto mm^m&rm^ir^tKXoxm.^m(s.98 

g)£#fco ^(Ofe^j^^(608 mg)*3it^4-v ? ^/VT^yt°yv ? ^(l5.0 mg, 0.123 
mmol)(Dt o y> ? ^(3 mD^lg^, ^fi-e$£7j<@1^(0.115 ml, 1.22 mmoD^Px., 19H# 
mWtWlsfCo Rf^m^mm^/^ (50 ml)^r3§RU l Mig^K20 ml), 7k (20 ml) 3d 

xxfm^m.yk(2o mi)-e^Lfcm, m^mmi-hv^^m'Ltc 0 mmzmm 

T^*i-^^^t-J;oT#fetLfca^^^>y^^>v^7A^n^h^^--^# 

bfc 0 ^on^-^y- /V(30:l v/v)-C^mUT#^fcg^I^)(D^llf^iiT 
^ftTrS^^oT, ^1^313(217 mg, I&*72%) ^feffltfeibtffco 

^^13(5.32 g, 14.5 mmol)(D^k^l/^(4 ml)mwK, 7K^T, HH^? 



WO 2005/061490 



46 



PCT/JP2004/019048 



m<D1.0 Mmh^U^mm(2.00 ml, 2.00 mmoD^Px., lB#^Jt#b7t 0 R^WK 

(63.9 mg, iR*30%)Sr*lfe<$Si:Ur#feo 

SJ,^: 170-172 °C S^S^r^y^^^y— /V 

NMR (CDC13) 5 : 1 .90-2.34 (4H, m), 2.04 (3H, s), 3.57-3.81 (2H, m), 

3.73 (3H, s), 4.29 (2H, s), 5.16 (1H, m), 7.06 (2H, m), 7.33 (2H, m), 9.34 (1H, brs). 

7C*^ff:C H FNO^LT 

20 20 5 4 

fUME (%) : C, 58.11; H, 4.88; N, 16.94; F, 4.60. 
frtiriW. (%) : C, 57.88; H, 4.90; N, 16.65; F, 4.24. 

mmim 

Mfc27] 

OBz OBn O OBn 

"/"NHCbz /^NHCbz "/ • 



NHCbz 



13 14 15 

F F 

OH 



""/^ NHCbz ~/^NH 2 
16 1-3 



Illg 

#fF(WO 03/035077) WB«^b^l3^fflV^T, ^W!H^H5X@^fE«^^ 
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3^(2.15 g, 16.9 mmol) <D*&/ft^- W^(40 ml)8S$£fc:, ^UXhV^^^^ 
74X3.55 g, 13.5 mmol), hy^^/VT5>-(3.80 ml, 27.3 mmol) *5 &Xf±&ik&to 
15<Dfi^»(4.08 g)©tj^fwy(20 mD^S^Px., 3.5B#figjl#Uc 0 

ffiTtltSiiiaot, ft^l6^fe^^^LT#fc 0 
I4XIS 

^-^Jl63oJ;m0 (494 mg)(Dg^^3i^/^-^y— v /v, 

200 mD^^^mffi^TK^^HMT, ^-ei7B#^m#b/c 0 BtJ^fevW 

%^tK£<>xnbtitd&M*&<Di$t5&*?y— /vx*m&u ^-3^1-3(2.29 g) iijr 

1R#94%) £LT#fc 0 
gf!^: 226-228 °C 

NMR (DMSO-d ) 8 : 1.53 (6H, s), 3.84 (3H, s), 4.33 (2H, s), 7.19 (2H, m), 7.40 

6 

(2H, m). 

18.W£J&X (positive FABMS) :m/z 360 (M+H) + , 719 (2M+H) + . 

^^#»I-3(200 mg, 0.557 mmol) 3o£UhV^/^TV^ (0.230 ml, 1.65 mmol)<D±& 
fli^l>^ (4 ml) m%.Xm?kffim (0.156 ml, 1.65 mmol) ^P^L, 17B#P^^ 

#Lfc 0 ECfomKo.5 m^(io mD^px., mm^/^xmmvtz. 0 mmm^no 
mi)$o£T$muik^(5 m\)xm¥\^tzM, my^mk^yyv^xmrn^tz.* 
Mmrm^i-%~bK£^xnhnfz.n^f&yd<D^j—/v(5 mdmm-, mnxi 
MTkmikv^^mmd mo^p*., 20^mmwvtc o mj&wuz2 m^(o.5 m o 

:&£U^(6 m\)&M^Xffimisf'%£Mi&?>Wll,tl1£, TkXffifrU ^^1-4(160 
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mg, Mm72%)&m&&MitLXffl£o 
MM. : 215-216 °C 

NMR (DMSO-d ) 5 : 1.56 (6H, s), 1.84 (3H, s), 3.54 (3H, s), 4.37 (2H, s), 7.19 

6 

(2H, m), 7.41 (2H, m), 8.47 (1H, s), 10.45 (1H, brs). 
ff*5>#f (positive FABMS) :m/z 402 (M+H) + , 803 (2M+H) + . 

Wb28] 




1-5 1-6 



Illg 

MM. : 213-215 °C W^mm : ^nn*;VA-iixf/v 

NMR (DMSO-d ) 8 : 1.71 (6H, s), 3.60 (3H, s), 4.17 (2H, s), 7.18 (2H, m), 7.24 

6 

(1H, s), 7.37 (2H, m), 8.42 (2H, brs), 10.67 (1H, brs). 
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Sfm^flf (positive FABMS) :m/z 359 (M+H) + , 717 (2M+H) + . 
DkU: 237-238 

NMR (DMSO-d ) 8 : 1.57 (6H, s), 1.84 (3H, s), 3.52 (3H, s), 4.17 (2H, s), 7.17 

6 

(2H, m), 7.17 (1H, s), 7.37 (2H, m), 8.46 (1H, s), 10.46 (1H, brs). 
fCm5>#f (positive FABMS) :m/z 401 (M+H) + , 801 (2M+H) + . 

Wb29] 




1-8 



4W(WO 03/035077) |B^<D>fb^I19SrfflV>-C, MMWl<D$54JMlZ.%dM<Dj3 
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4k&b2i&m^x, mmmi<DM6j:m^nm<D^mKm^xfcm$:m\ i\& 

{b^^)22(3.03 g, 5.04 mmol) COW^^ (60 mOf&fciZ, m.UXv— y:x|^(4.09 
g, 10.1 mmol)«rj&n£, lB^MftlfUS^Ufco MJ^^tK^T, 1 Mi&&(50 ml)^P 
x., g^Bft^/v-cfftWLfeo ttm«^7K(50 ml), maMWfc(50 mOteXTfima-k 

^tK(5o mi)-e^#b^, 4«7Ka^hy^^-e^;Mbf' 0 mmtrnfr-rm^-tz 

fi£^£#fc 0 ^(D>fb^23(D|B.^^(1.94 g), hy^/VT5^(1.40 ml, 10.0 
mmol) :&J;tM-v^/Kr5/t 0 yvV (61.5 mg, 0.503 mmol) <Dmt^^> (50 ml) 
^a-e*S^K^ (0.940 ml, 9.94 mmol) ^JPx., 24B#^Jl#bfc 0 KlSWiC 

tr (50 mo^px., tim^As-emmut, ^mm^makm.yK(5o mi)xm$uz 
m^mm-rh^^xm^tco mm%mfcTm^^t\z.x<>xnhtLtM 

v/v) -Cj§WLt#bHfc @ WtlOM^ffTiitSiti^iot, i\&®2Z<D 
T^lVVpkWfc.o Z.<Dik-&®2Z<DT±=?-/Vi$(l.Z5 g, 2.45 mmol) <D*fr/~- 7V (20 

K2 umm.(2 mo&tia*., mm^/^x^mvtc 0 i^mw^^sxx^makM^x 
sfc^u^, m&mtrhvv^mkLit, mm^mmrm^ir^tKx^x, it 

1^)23(1.25 g, JR*49%)SrHfe»^«»fcbT#feo 
ffrgH&23(1.25 g, 2.46 mmol)<D@^(15 ml) ^?&~e47 %^b7R#^^P 
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{fr£^24(1.20 g, 2.43 mmol) & kU^Vik^hWJ* (3.00 g, 20.0 mmol) £>Ti?h^ 
MJ/K30 ml)^^^, 7K^T, ^nnhU^/^>7>'(2.50 ml, 19.7 mmoD^Px., ^ 

?a-e260#r 3 m#Lfc o mi), ffi^^^^-hy^^^do mi)*3 

tsfp^^-egfe^b^, ^TK^^hy^A-e^bfco ^^ffiT^-r^ 

iiaot#b^fclS| H tt0a§^^/-^t»L, ^1^)1-7(508 mg, lR^58 
135-137 °C 

NMR (DMSO-d ) 5 : 1.40 (6H, s), 4.23 (2H, s), 7.15 (2H, m), 7.34 (2H, m), 7.79 

6 

(1H, s). 

fCS5>#f (positive FABMS) :m/z 361 (M+H) + , 721 (2M+H) + . 
: 238-240 °C 

NMR (DMSO-d ) 5 : 1.46 (6H, s), 1.83 (3H, s), 4.27 (2H, s), 7.16 (2H, m), 7.36 

6 

(2H, m), 7.89 (1H, s), 8.04 (1H, s), 12.22 (1H, brs). 
ffS^tff (positive FABMS) :m/z 403 (M+H) + , 805 (2M+H) + . 

Mb30] 
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R 2 : 7j(imm*i&tX**'?A' 

Ar-Z 3 -Z 2 -Z-C^: 

Wb31] 




C5 



R 1 : 

R 1 : 
Wk32] 
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e f 9 h 




j k 



R 3 :/kitJj§HHl\ fcKn^rM2), ;*H¥M3\ T5/(4\ ;*^/VT5/(5\ Vt^/VT^S 
(6), v^^/VT^ytfX l-fc°nyvV(8\ l-fc°^y >V(9\ l-^/V^y/(10\ 4-^/Vt° 
^vV(ll), Tir^VVT$/(12\ -0-yV/KT$/(13X Ti?^vV^/VT$/(14) N 7 
^XX/Vj}wVT5/(15\ 7^M16), ^<^V7K17\ */V5/Kl8), 7tf;Kl9), ^ 

^>>VM20\ t°y vV-2-#/v^/K2i\ fc°yvV-3-#/v^/K22\ fc°yvV-4-# 

/k^-/k(23), #/W^^|7K24\ 7^/^/W^^/V(25), v ; p<^/V^7/W^^/V(26) 

, ^^/vr^yr-fe^-/v(27), ^ify/K28\ r^y^ify/H29), ^vr^/**? 

if U/H30), v^/VT^/^lf UM31). 4-^/Vt°^7>V;^ 3 r1f y/K32). 
/V^^/V(33 X ^^V^/V*^/K34) 
R 4 : /K*J^^*fc«7^-/V 

( 1) Ai-Z 3 -Z 2 -Z-C^^c 1 
R'^a, R 3 ^(l), (16)— (34) 0 
R^Sb, R 3 te(16)— (18), (20)— (34) Q 
R^c, R 3 te(l), (16)— (34) 0 
R^Sd, R 3 S3(1). (16)— (34) 0 
R X /^e, R 3 «(1) N (16)— (34) 0 
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R^f, R 3 f±(l) — (17) 0 
R'^g, R 3 J3(l)-(26) 0 
R^h, R 3 J3(2)— (26) c 
R 1 ^ R 3 f*(2)— (26) 0 

(2) Ar-Z 3 -Z 2 -Z-C^^SC2CO^^ 
R^a, R 3 ^(l), (16)-(34) Q 
R^b, R 3 «;(16)- (18\ (20)— (34) 0 
R'^c, R 3 «(l), (16)— (34) c 
R 1 /^ R 3 «(l), (16)-(34) c 
R^e, R 3 J3(1) X (16)— (34) D 

R^Sg, R 3 ^(l)-(26) 0 
R^h, R 3 te(2)— (26) Q 
R^U R 3 te(2)— (26) 0 

(3) Ai-Z 8 -Z a -Z 1 -CSd s C3(04&^ 
R^a, R 3 «(l), (16)-(34) 0 
R X /^K R 3 {3;(16)- (18\ (20)— (34) 0 
R'^c, R 3 «(l), (16)-(34) d 
R'tfScU R 3 ^(l), (16)— (34) 0 
R x ^ e , R 3 ^(l), (16)-(34) Q 
R^f, R 3 «(l)— (17) c 

R^%, R 3 ^(l)-(26) 0 
R x ^h, R 3 te(2)— (26) 0 
R x ^i N R 3 «(2)— (26) 0 
R'fij^it^ko 

(4) Ar-Z 3 -Z 2 -Z-C^C4<D^^ 
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R'^a, R 3 te(l), (16)— (34) 0 
R'^b, R 3 te(16)— (18), (20)— (34) 0 
R'^c, R 3 J3(1), (16)— (34)„ 
R^hU R 3 te(l), (16)-(34) 0 
R^e, R 3 te(lX (16)— (34) Q 
R^R^D-UTX, 
R^%, R 3 «(l)-(26) 0 
R^h, R 3 }3(2)— (26) Q 
R'tfU R 3 «(2)-(26) c 

(5) Ar-Z 3 -Z 2 -Z-C^^C5(D^^ 
R 1 ^, R 3 J3(1), (16)— (34) 0 
R^b, R 3 «:(16)— (18), (20)— (34) Q 
R^c, R 3 te(D, (16)-(34) 0 
R^d, R 3 J3(1), (16)-(34) Q 
R^e, R 3 J3(1), (16)— (34) G 
R^R^D-dTX 
R^%, R 3 «(l)-(26) 0 
R^h, R 3 «(2)— (26) Q 
R^U R 3 {2(2)— (26) 0 

Mk33] 
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mmmi (Dm4 ninx'omhtitz.it^-m d.65 g) 4.67 mmoD^fflwr, mmmi 
(Dm^nKum^m^mcxK^ffw ^^25(1.57 g , i&«3%)2rw 

fg2X@ 

^#125(1.57 g, 2.94 mmol) £rfflV>T, ^»!llOS6X@^fE«(D^CTC 
THJ&S:^, ^^26(1.53 g, lR*78%)?rffl^^b-C#7t 0 

^#126(1.53 g, 2.29 mmol) ^Jll^X, H»!jl^7X@^fE<!c(D^^2pC 
TKJ^^TV\ ^1^527(760 mg, 4X^51%) Srjft^tLT#fc 8 

^^27(760 mg, 1.17 mmol) Srfflwr, ^»!llO|l8X@^sB«^)^&^TC 
TSJ^^fTV\ ^1^51-9(420 mg, 1R^63%) ^^fe^^i:LT#fc 0 
B*^ : 179-181 °C #^ B ^:^/-/V 

NMR (CDC13) 5 : 3.12 (1H, dd, J=6.5,13.5Hz), 3.36 (3H,s), 3.72 (1H, dd, 
J=8.0,13.5Hz), 4.17-4.21 (3H, m), 6.97 (1H, s), 7.01-7.16 (10H, m), 7.30-7.35 
(2H, m), 7.38-7.42 (2H, m). 
jtMftl&X :C H BrFN O hVrC 

29 22 3 3 

f+#fg (%) : C, 62.15; H, 4.14; N, 7.50; Br, 14.26; F, 3.39. 
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frtiriW. (%) : C, 62.13; H, 4.07; N, 7.51; Br, 14.20; F, 3.32. 
Mfc34] 

h 

OMe O OMe \ jf^W OMe 

<j^l-Boc f"N-Boc ^^N-Boc 

10 28 29 



N-iy-N^ N^N^ N^N^ N^N^ 

Cr (_>'f° (_> HCI ^4- o 

30 1-10 1-11 1-12 

>ft;£^28(1.53 g, 3.04 mmol)(Z)^h^tKn^7^(16 mlMMmK, O^h^^fA^ 
^;V^;Vyr^;V)Y^)^f-;VT^y^:^7J^ g, 4.56 mmoD^Px., 

3~£^J;<9, {b^29(671 mg, 1R*45%) £fP^*i!r^LT#fc 0 

^^29(671 mg, 1.38mmol)^l^T, HJfef?!jl^8X@^fE<c»^^2PC 
T£CJ£<HtV\ ^^30(341 mg, 1^*67%) £«^bT#fc 0 

^#130(144 mg, 0.389 mmol) <Di&^^^(3 ml)^^, tR^T, V)^A> 
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(0.163 ml, 1.17 mmol) &£TfMA&#l<'XA*fa=-/l' (0.075 ml, 0.973 mmol)^ 

Mx., mnximmm^ti 0 Etfowiz.w mm&imx., mm^^xmtai^ti 0 m 
f±r^^ir^ticxoxnhtifz.m.^^^y— /K1.5 mi) in 7km 
&m%., ffitovtci&&&mm~rz>zk\z£*), ft&mi-iom m g , 

: 155-157 °C SS^bM : i*n<?vVcn— *r/V 
NMR (CDC13) 5 : 1.89-1.97 (1H, m), 2.06-2.15 (2H, m), 2.39-2.52 (1H, m), 
2.85 (3H, s), 3.59-3.66 (2H, m), 3.61 (3H, s), 4.06-4.08 (2H, m), 5.15-5.18 (1H, 
m), 6.99 (1H, brs), 7.00-7.06 (2H, m), 7.18-7.22 (2H, m). 



f+#fg (%) : C, 53.35; H, 4.75; N, 12.44; S, 7.12; F, 4.22. 
fttfriW. (%) : C, 53.50; H, 5.01; N, 11.85; S, 6.62; F, 3.96. 
fCft5>#f (positive FABMS) :m/z 499 (M+H) + . 

mm^x, >fb^i-ii*3J;ifl-i2£r#;fco 

: 234-236 °C W^mm : g^gg^/V 
NMR (DMSO-d6) 5 : 1.93-2.19 (3H, m), 2.33-2.45 (1H, m), 3.20-3.51 (2H, m), 
3.52 (3H, s), 4.16 (2H, s), 4.90-4.97 (1H, m), 7.15-7.20 (2H, m), 7.20 (1H, s), 
7.34-7.39 (2H, m), 8.79 (1H, bs), 10.10 (1H, bs). 
7£PS^#f:C H FNO(HCl) (HO) bVX 

19 19 4 3 1.8 2 2.0 

f+^ffi (%) : C, 48.34; H, 5.30; N, 11.87; CI, 13.52; F, 4.02. 
5>#Ffg (%) : C, 47.60; H, 4.65; N, 11.49; CI, 13.33; F, 4.44. 
fCm5>#f (positive FABMS) :m/z 371 (M+H) + , 741 (2M+H) + . 

i!t£:3oo o c.^_h w^mm-.^y-^-Tk 

NMR (DMSO-d6) 5 : 1.82-2.06 (3H, m), 1.88 (3H, s), 2.10-2.27 (1H, m), 3.43 




20 21 



0.1 
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(3H, s), 3.47-3.66 (2H, m), 4.03 (2H, s), 4.98-5.00 (1H, m), 6.82 (1H, s), 
7.11-7.17 (2H, m), 7.32-7.38 (2H, m). 
7n^t5>#f:C H FLiNO(HO) (MeOH) tlX 

21 20 4 4 2 2.0 0.9 

fiWiW. (%) : C, 54.43; H, 5.76; N, 11.59; Li, 1.44; F, 3.93. 
fttfriM (%) : C, 54.03; H, 4.83; N, 11.61; Li, 1.52; F, 3.98. 
fCS5>#f (positive FABMS) :m/z 419 (M+H) + , 425 (M+Li) + , 843 (2M+Li) + . 

Wb35] 



OBz OMe OMe 

2 C \x2J\/ OMe MeOjC^Js^OMo MeOX^J^^OM. 

T Y ^iis YY ^ 2x « rY 

N N N^N 

/^NHCbz /'"NHCbz /^NH 2 

20 31 32 



OMe O OMe 

N< V N O *~ ° O 



H 

34 




HI® 

MMM5<DMlJM£ l 9%htlfZ'ik&Vtl20(25.70 g, 53.60 mmol)^fflV^-C, % 
2(D01X@^fB«O^^2pC-CSJ^^TV\ ^1^31(20.80 g, Jfc*98%)«r«fc 

{[^^31(9.98 g, 25.6 mmol) <T>*9 ;V (200 ml)^^^, tK^T, 10%^7v^ 
IMiJ±Tf*t5ii(aot, ^1^332(6.27 g, I(X*96%)^Mfeffi^i!b 
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fc&m3(D®.*kj£Vii&m^x, mmmi(DM6j:mzmM(D^mzmcx£Cfc%: 
fc&m4&m&&i&&£vxmc 0 

4^6^34(845 mg, 1.95 mmoD^WC, HJfe^!ll(D^7X@^fB^^«fe^SpC 
XRft^m\ ^^35(121 mg, Wl5%)^^^bT#fc 0 

i\&%>)2 5(119 mg, 0.287 mmol) S^frffcp^Vl' (25 ml) fcjg#U IfrffcT/l^— ? 
A (1,72 g, 12.9 mmoD^PXL, ^m*20R#Rg,KJ<frUh o 

/V^-^/V^Mftll^TV^, ^b^I-13(34 mg, 1^31%) ^^-fe^irLT 

SL£ : 1 18-120 °C W^mm : Ti?h^-^f y^ntVl^-yVV 
NMR (CDC13) 5 : 1.72 (6H, s), 2.01 (3H, s), 4.11 (2H, s), 6.73 (1H, brs), 6.87 (1H, 
s), 7.02-7.08 (2H, m), 7.24-7.29 (2H, m), 12.30 (1H, brs). 

Wb36] 
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MMM5<DM3JM£Q%totifz<i[:&yo22(.2.10 g, 3.59 mmoDSrfflV^, MMMl 

<Dm7JM\z&M<n&mzmvxRj&&ft\t\ ^^36(233 m g , i&m2%)&m 

^^36(233 mg, 0.399 mmol) ^ffll^t, ^»!lKD^8X@f31fE<fe(^^^2p 
CTHJ^^fV\ -fb^»37(34 mg, JR*25%) ?ri^tLt#fc 0 

2-fc p =iy>'^(13.1 mg, 0.106 mmol), l-fcKndf-^^^c/WJT^— /V(17.0 mg, 
0.126 mmol) ^XXfl-^/V-Z-(Z-^^/VT^/^Vi}l e /V)^/V^^V^^M( 
24.2 mg, 0.126 mmol) <D&i\&^Uls( 1.0 ml) ^^^^y^nfcf/Vo^/W 
T5>- (0.0219 ml, 0.126 mmoD^Px., 30^}f #Ut 0 ^<D£0«£, tK^T, ft 
-^^37(33.3 mg, 0.0967 mmol) CQi&^^-l/^ (0.5 mD^I^^Px., ^^-eiB^iS 

tK£<9, ^^1-14(25.3 mg, M58%) «jt^r,f H ^LT#fc 0 

gift : 205-207 °C Sf£ : /1^5*n^vVcn— *r/V 

NMR (CDC13) 8 : 1.74 (6H, s), 2.01 (3H, s), 3.69 (3H, s), 4.18 (2H, s), 6.11 (1H, 
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brs), 6.70-7.06 (2H, m), 7.19-7.23 (2H, m), 7.62 (1H, s). 
Wb37] 




(51.44 g, 282.6 mmoDSrfflV^T, ^IJfef!|l(D^lX@^|E 
*©#&t£2gCTSJ&&fTV\ ^£^39 (60.38 g, lK*99%)^^itLT#fc 

o 

^^39(60.38 g, 280.8 mmol) O^T, ^W[J1^2X@^fB^(D^f3:2p 
CTHJ^^fV\ ^1^340(54.25 g, ^59%) £#^fe|£^L-T#fc 0 

{fr6^40 (54.25 g, 166.9 mmol) <DN,N-^^VMJvK^T^K (550 mO^lfc, ^ 
?a-e^^y^ (69.19 g, 500.6 mmo\)$o£.Xf=SWk^/l/(32.0 ml, 514 mmoD^P 

x-, l 8B#HB«#Ut> £<b^> 80 < C-ciNfK*#U^, Kfowl^mT, 7K(200 
ml)*Dj;tJ«2 N*M(200 mD^Px., g^^/k^IUttffiLfCo 
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>ic(ioo mi), tK(ioo mi)*5j:tMajfti^4fc*c-eas#Lfe«, teTkmwtrhvvj^tf. 

^y^yj—Kttx^tio ^y-i/-mm^^(2:i v/ v ) xmm^xnhtitc n t^m 
<D&m&ttE.~rmm~rz>ztiz£ox, ^^41(33.2 g , %i*56%)&mM&&& 

^1^341(15.00 g, 42.47 mmoOSrfflWC, ^»!l2(D^2X©^|E«(D^^ip 
CT^JS^fV\ ^^42 (10.96 g)^a^^)^bT#fc 0 
H5Xf£ 

^1^)42(10.94 g)©ft^^V^, H»!j2(D||3X@^fE«c0^fe^^C 

T£Cj£<Htv \ (6.1 1 g) &m&MtMibL,xnti 0 

^#143(2.0 g, 4.24mmol)^fflV^ ( ^ife^!ll^8Xm^fa*fe^^CTC-C 

KjS<Htv\ ^-3^1-15(2.5 g)^m^^^b-c#fc 0 ^^^/-/v-e^feif-i-s 
ri^J;^ Ibl^5l-15(94 mg)&m&ffiM)kVxmc 0 
M& : > 250 °C n^mmm : *9;—A> 

NMR (DMSO-d6) 5 : 4.45 (2H, s), 7.22-7.28 (2H, m), 7.45-7.49 (2H, m), 7.79 
(2H, d, J=9.2 Hz), 8.03 (2H, d, J=9.2 Hz). 
jzMftl&X-.C H BrFNO(HO) tL-X 

19 12 4 3 2 0.2 

tr^fC (%) : C, 51.07; H, 2.80; N, 12.54; Br, 17.88; F, 4.25. 
^Wfg (%) : C, 51.13; H, 2.71; N, 12.63; Br, 17.81; F, 4.04. 

Jg7Xf£ 

^^i-i5(2.5 g )<Dfi£*»£ffl^T, mmmi<on3Jimz.mm<oj3mKmK 

^1^44(1.98 g, 3.62 mmol)£rfflV^, ^»!H(D^4X@^fE«(7)^^pC 
T£CJ£^TV\ ^^45(232 mg, Wll%) ^fe^^^bT#fc 0 
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fb-3^45(80 mg, 0.14 mmol) (DlA-^tt^ (3 mD^fc, IN ?R^f[^MJ^ 

im>&^#/—J>VfrbWfe&1r^hK£Q. ^^1-16(29 mg, W44%)^*S-fe 
m& : 143-153 °C /V 

NMR (DMSO-d6) 5 : 4.34 (2H, s), 7.10-7.22 (2H, m), 7.31-7.42 (2H, m), 
7.49-7.57 (2H, m), 7.66-7.75 (2H, m). 

[^38] 




me 

HM?!llO(D||7X@J;«9#^fc^^44(1.98 g, 3.62 mmol) ^fflV^T, MMM 

io<Dm8TMfcmm<D^mzm^xELffc&n\<\ ^^46(940 mg , 

^-^#146(660 mg, 1.17 mmol), g^^v^ -A(II) (53 mg, 0.23 mmol) *5 <OTl,3- 
«(^:7;n^/k/tv*:7^/):/t2/N^(l21 mg, 0.29 mmo\)(Diy^;V^;V^-yY(S 
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ml)mmm^., ^UXhV^^T^d.64: ml, 11.7 mmol):io,};^>k(2 ml) ^rJlE^fcUP 

mft-ki&fc'eftifruz&, m^mt^hv^-vmkuto mm^mmrm^ir^ 

1^547(381 mg, Um7%)&m&ffiM)bL-Xnfc 0 
^-8^47(380 mg, 0.90 mmol) ^ffiV^, Hit^!j9(D||3X@^fB^^^2pC 

XRSt^m\ ^^48(115 mg, HRm28%)^m^^ti.xntc 0 

^#148(110 mg, 0.25 mmol) ^fflV^, Hlfef?!jl(D^8X@^fE«(D^ife^C 
T£CJ£<HtV\ ^^1-17(25 mg, JM23%) ^ffe^^tLtifc 
jg>l[,& : 21 1-213 °C S^^^ : Hxf^fy 

NMR (DMSO-d6) 6 : 2.92 (3H, s), 3.01 (3H, s), 4.41 (2H, s), 7.18-7.24 (2H, m), 
7.41-7.45 (2H, m), 7.54 (2H, d, J=8.5 Hz), 8.09 (2H, d, J=8.5 Hz), 8.19-8.26 (1H, 
m). 

Wk39] 




1 V 



9 V 




o 
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\z£X), ik&m-i8%m&MiM } bvxmc 0 

: 252-255 °C 4$griH?g& : -fV V— /V 
NMR (CDC13) 5 : 1.91-2.26 (3H, m), 2.36-2.49 (1H, m), 2.67 (3H, s), 2.90 (3H, s), 
3.61-3.84 (2H, m), 3.73 (3H, s), 4.21 (1H, d, J = 16.2 Hz), 4.38 (1H, d, J = 16.2 
Hz), 5.14-5.18 (1H, m), 7.05-7.11 (2H, m), 7.26-7.32 (2H, m), 9.45 (1H, brs). 
(positive FABMS) :m/z 471 (M+H) + , 941 (2M+H) + . 

jfibft: 194-196 °C ffe^gI:^yyp/V-/V-^f/kx-7/V 
NMR (CDC13) 8 : 1.95-2.43 (8H, m), 2.33 (3H, s), 3.45-3.87 (6H, m), 3.73 (3H, 
s), 4.32 (2H, s), 5.15-5.19 (1H, m), 7.03-7.09 (2H, m), 7.33-7.37 (2H, m). 
Wm^ff (positive FABMS) :m/z 526 (M+H) + . 

jgb£ : 108-1 10 °C W^^M : ^y^u^/—;V--J^;V^—T^ 
NMR (CDC13) 5 : 1.90-2.35 (4H, m), 2.28 (6H, s), 3.14 (2H, d, J = 6.6 Hz), 
3.66-3.90 (2H, m), 3.74 (3H, s), 4.28 (2H, d, J = 6.0 Hz), 5.14-5.17 (1H, m), 7.04- 
7.09 (2H, m), 7.30-7.34 (2H, m). 

ffm^flf (positive FABMS) :m/z 457 (M+H) + , 913 (2M+H) + . 
Wfc40] 
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m& : 236-239 °c w^mm : mm^^ 

NMR (CDC13) 5 : 1.79 (6H, s), 3.03 (3H, s), 3.92 (3H, s), 4.30 (2H, s), 7.03-7.08 

(2H, m), 7.33-7.36 (2H, m), 7.51 (1H, s). 

If *5>#f (positive FABMS) :m/z 438 (M+H) + , 875 (2M+H) + . 

: 236-239 °C m&&m& ' 
NMR (DMSO-d6) 5 : 1.64 (6H, s), 3.52 (3H, s), 4.38 (2H, s), 7.16-7.22 (2H, m), 
7.40-7.44 (2H, m), 9.38 (1H, s), 10.65 (1H, brs). 
SfA^flf (positive FABMS) :m/z 432 (M+H) + , 863 (2M+H) + . 

Wb4i] 
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r, 0 ^« mil 




N^NH N-^NH 



~/*NH_ / ^N-R 
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1-7 
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q ha- 

1-23 1-24 1-25 1-26 1-27 

ft ft O O O 

H_ 

N — Br ^ CI 



13 




9 \ 



F 

I- 28 I- 29 1-30 1-31 1-32 

III© 

#fe^CT£tJS£rfTV\ fb^I-23«r&Jtfe»SfcLT#;fc„ 

jSfe^C : > 300 °C mfc&WBk : TY^Yn??^-*? ;V 

NMR (CDC13) 5 : 1.84 (6H, s), 4.20 (2H, s), 7.01-7.07 (2H, m), 7.21-7.27 (2H, 

m), 7.47-7.51 (1H, m), 7.87-7.93 (1H, m), 8.19 (1H, d, J=7.5 Hz), 8.54 (1H, d, 

J=4.5 Hz), 8.64 (1H, s), 11.40 (1H, brs). 

jiMfttfr :C H FN O StVX 

23 20 5 3 

th^ffi (%) : C, 59.34; H, 4.33; N, 15.04; F, 4.08; S, 6.81. 
^#rfg (%) : C, 59.15; H, 4.14; N, 14.78; F, 3.88; S, 6.80. 
1IM (positive FABMS) :m/z 466 (M+H) + , 931 (2M+H) + . 
IH^^LT, {b^I-24-I-32^#fc 0 
^^1-24 

: 245-248 °C S^H^j® : /—/V-*My7u t>x-r/> 
NMR (CDC13) 5 : 1.79 (6H, s), 4.21 (2H, s), 7.05 (2H, t, J=8.4 Hz), 7.22-7.26 
(2H, m), 7.39 (1H, s), 7.66 (1H, s), 7.83 (2H, d, J=6.0 Hz), 8.65 (2H, d, J=6.3 Hz), 
12.94 (1H, brs). 



WO 2005/061490 



69 



PCT/JP2004/019048 



Sfm^flf (positive FABMS) :m/z 466 (M+H) + , 931 (2M+H) + . 

tikA : 134-136 °C m&&m£ : ^^/-/^y^ntVVx-r/W 

NMR (CDC13) 5 : 1.76 (6H, s), 3.05 (3H, s), 4.18 (2H, s), 6.17 (1H, s), 7.00-7.06 

(2H, m), 7.18-7.26 (2H, m), 7.62 (1H, s), 11.95 (1H, brs). 

fCft5>#f (positive FABMS) :m/z 439 (M+H) + . 

MM. : 281-283 °C SS^M : ?V-*MV?xi\? ;V^.— *r;V 
NMR (CDC13) 5 : 1.80 (6H, s), 4.20 (2H, s), 7.05 (2H, t, J=8.4 Hz), 7.15-7.24 
(2H, m), 7.30-7.34 (2H, m), 7.64 (1H, s), 7.90 (2H, d, J=6.0 Hz), 12.60 (1H, brs). 
jzMft%X:C H FN O SiLT 

24 21 4 3 

tr^fC (%) : C, 62.06; H, 4.56; N, 12.06; F, 4.09; S, 6.90. 
fttfriM (%) : C, 61.77; H, 4.45; N, 11.97; F, 3.96; S, 6.93. 
jfS5>#f (positive FABMS) :m/z 465 (M+H) + , 929 (2M+H) + . 

M& : 250-251 °C W^Mi'Mm : ^^/-/^yyntVVx^T/V 
NMR (CDC13) 5 : 1.78 (6H, s), 4.20 (2H, s), 7.05 (2H, t, J=8.7 Hz), 7.21-7.26 
(2H, m), 7.63 (1H, s), 7.75 (1H, s), 8.31 (1H, d, J=7.8 Hz), 8.54 (1H, d, J=4.2 Hz), 
12.93 (1H, brs). 

18.W£J&X (positive FABMS) :m/z 466 (M+H) + , 931 (2M+H) + . 

g&,£:293 °C f?&ift&g£: ^y-;^y^nt>x-T/W 
NMR (DMSO-d6) 5 : 1.71 (6H, s), 4.31 (2H, s), 7.20 (2H, d, J=8.70 Hz), 7.38- 
7.42 (2H, m), 7.93 (1H, s), 8.70 (1H, m), 8.94 (1H, d, J=2.70 Hz), 9.14-9.17 (2H, 
m), 12.80 (1H, brs). 

MM : 288-290 °C : ^^y-/V-^y7 P PfcVVx-f/l' 

NMR (CDC13) 5 : 1.77 (6H, s), 4.21 (2H, s), 6.96 (2H, t, J=8.70 Hz), 7.02-7.13 
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(2H, m), 7.13 (1H, s), 7.22-7.26 (1H, m), 7.65 (1H, s), 7.92 (2H, eld, J=8.70 Hz, 
5.40 Hz), 12.80 (1H, brs). 
7n^t5>#f:C H FNOS^LT 

24 20 2 4 3 

f+#ft (%) : C, 59.74; H, 4.18; N, 11.61; F, 7.87; S, 6.65. 
ft$r{& (%) : C, 59.81; H, 4.33; N, 11.42; F, 7.52; S, 6.38. 
jCft5>#f (positive FABMS) :m/z 483 (M+H) + , 965 (2M+H) + . 
^b^I-30 

MM : 208 °C W^^m : *9 ;V-*MV7xnd *r;V 

NMR (CDC13) 5 : 1.74 (3H, s), 1.76 (3H, s), 3.90 (1H, s), 4.14 (1H, s), 4.19 (2H, 

s), 7.02 (2H, m), 7.16 (2H, m), 7.70 (2H, s), 12.40 (1H, brs). 

®*5>*f (positive FABMS) :m/z 481 (M+H) + . 

MM : 258-260 <C : ^^/-/V-^y^ntV^-r/V 

NMR (CDC13) 5 : 1.73 (6H, s), 3.42 (3H, s), 3.89 (2H, s), 4.19 (2H, s), 7.01-7.08 

(2H, m), 7.20-7.24 (2H, m), 7.63 (1H, s), 11.60 (1H, brs). 

Hm^#f (positive FABMS) :m/z 433 (M+H) + , 865 (2M+H) + . 

^b^I-32 

MM : 114-1 16 °C W^ikmm: WS—fr 

NMR (CDC13) 5 : 1.76 (6H, s), 4.08 (2H, s), 4.19 (2H, s), 7.03 (2H, t, J=8.71 Hz), 
7.20-7.24 (2H, m), 7.62 (1H, s), 7.72 (1H, s), 12.54 (1H, brs). 
(positive FABMS) :m/z 437 (M+H) + , 873 (2M+H) + . 

H»!ll5 
Mfc42] 
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OBz OMe O OMe 

MoO 'Vv 0Mo mxu Me0 Vv OMe » 2 x« jfY^-VV 

N^N 3»1-U^ N^N ^ 2 -'-% 0 N^NH 

50 51 52 

F F 

max*? ^-^^ m^m 



$ — y^y^ > . 

53 54 

F 




5 



■< 



1-33 



#fF(WO 03/035077) fE«O^fe^^CT^Lfc{b^50^fflV^r, «#I2 

nw it&^&i&gij&tokLxmco 

4t&®52<DU£.&,m&m^x, mmM5<DM4JMizmifc<D&mz.mv,xB.j&& 

H4X@ 

-fb-a^»53©a^<»srfflv ^x, mimi<Dm8jmKWM<D&mzmvxmj&& 

f?V\ fb^I-33&SfcJt&*gf,il^T#fc, 
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MM : 138-140 °C WtSMifflNZ : @^^/V-i^^vl^—7VV 
NMR (CDC13) 5 : 1.90-2.30 (3H, m), 2.14 (3H, s), 2.85-2.95 (1H, m), 3.46-3.58 
(2H, m), 4.18 (2H, s), 5.06-5.09 (1H, m), 7.01-7.06 (2H, m), 7.19-7.24 (2H, m), 
7.63 (1H, s). 

ff*5>#f (positive FABMS) :m/z 415 (M+H) + , 437 (M+Na) + . 
Wb43] 

OBz OMe O OMe 

N ^y N \ ^ N^N^ F ^X^ O N^y.N^ 

Cbz Cbz Cbz 

13 55 

F F F 



^3x^ — \ II, m4T.m 



//N 9Me \ ^"-.N OMe \ /^N OMe 

( 1 1 . c m4xM — \ U i « *5x& — \ II I 




N <y N v^ N ^ N \ NjyN^ 

F F 



60 /"NH 2 y^N-R 

H 



?i P P P P 

1-34 1-35 1-36 1-37 1-38 

P P fl ,° 



H \ 



O 

1-39 1-40 1-41 1-42 

JglXfi 

#fF(WO 03/035077) |E«0D>fk^l3^fflV>-C, ^»!|2(D^1X©^|B«(D^ 
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Jg2X@ 

fl^#j56(1.27 g, 2.42 mmo\)<DY/V^^gffi.\C, m&X°n— y^^(1.96 g, 4.84 
mmoD^Px., 1.5H# r^M31^Lfc 0 £0S$^7K?£T, IN *M(25 mD^Px., 

^Wxi^Wy?^— ItttUto ^•V->--ffim^sl' (1:1 v/v)-e^ttJLT#e>tl 
B W»©^HSr«£ET««H-5^J!:j;oT, -fb<£4&57(615 mg) *5J;t*fb<a^»59 
(338 mg)^m^#li:bT#7£o 

fc&®57<DU4if&®(542 mg)<DT±h~h!)/l'm&te, &m.*?hW7A<*nWt8tte 
7k#)(2.8 ml, 20.2 mmoD^PX., 80 < C^45^raSt4^Lfc„ SJ&fKfc^ia^SPLfc 

>fb-a^»58©a^«»©^/— /K20 ml) SUMO-, ^U-eiN 7mtfcV^VJ>>7k 
Mm{2 ml)<Sr;?)P;L, 5 #RB*#Uho K^^10%^^7K^^P^1, SEfifc^ 

^taot, >fb£>4&59(348 mg)^fe?ft^i:LT#7c(-^ff686 mg, M^lW 54 
%). 

^^59(349 mg, 0.667 mmol)^fflV>T, l^»!|l(D^8X@^fB^(D^^2p 
CTSJSSrfTV^, ^^60(150 mg, Ifc^60%) Sr#7t 0 
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^-^360(150 mg, 0.401 mmol) vT, ^»!l3(D^5X@^fBtt»^t-2P 

C-CHJ^^fV\ ^^1-34(86 mg, W47%)^f M^itti^ 
gt&: 137-139 *C nWMiM^:^ /—^-4y^n/</—7V 
NMR (CDC13) 5 : 1.83 (6H, s), 3.06 (3H, s), 3.88 (3H, s), 4.17 (2H, s), 5.06 (1H, 
s), 7.00-7.06 (2H, m), 7.20-7.23 (2H, m), 7.61 (1H, s). 
7U3^#f:C H FN OS (HO) (MeOH) tVX 

19 21 4 4 2 2 0.4 0.6 

tfWiW- (%) : C, 49.15; H, 5.09; N, 11.70; S, 13.39; F, 3.97. 
^HlrfR (%) : C, 49.14; H, 5.09; N, 11.50; S, 13.50; F, 3.83. 
mm^VX, I-42^#fc 0 
^^1-35 

: 205-207 °C #f£ (H^j® : ;V-i?^?-;V^— 
NMR (CDC13) 5 : 1.74 (6H, s), 2.01 (3H, s), 3.69 (3H, s), 4.18 (2H, s), 6.11 (1H, 
brs), 6.70-7.06 (2H, m), 7.19-7.23 (2H, m), 7.62 (1H, s). 
lbl^I-36 

M& : 200-201 °C W^mmm : /Wy:Av V— /V 

NMR (CDC13) 5 : 1.78 (6H, s), 3.41 (3H, s), 3.66 (3H, s), 3.84 (2H, s), 4.18 (2H, 

s), 7.00-7.05 (2H, m), 7.20-7.23 (2H, m), 7.63 (1H, s). 

5n3fr$Hff:C H FNOS(HO) £LT 

21 23 4 4 2 0.8 

tfWiW. (%) : C, 54.72; H, 5.38; N, 12.16; S, 6.96; F, 4.12. 
^flffit (%) : C, 54.67; H, 5.54; N, 12.17; S, 7.13; F, 4.01. 

lfjiJ&: 271-274 °C Sigfij§i:^/-;Wy7 p n/V-;V 

NMR (CDC13) 8 : 0.93 (3H, t, J = 7.2 Hz), 1.57-1.66 (4H, m), 1.73 (6H, s), 2.16 

(2H, t, J = 7.2 Hz), 3.67 (3H, s), 4.17 (2H, s), 5.92 (1H, s), 7.00-7.05 (2H, m), 

7.21-7.22 (2H, m), 7.60 (1H, s). 

7C*^#f:C H FNOS(HO) £LT 

23 27 4 3 2 1.0 

ft^fg (%) : C, 57.97; H, 6.13; N, 11.76; S, 6.73; F, 3.99. 
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frtiriW. (%) : C, 57.87; H, 5.48; N, 11.91; S, 6.75; F, 3.80. 
^^1-38 

224-227 °C #f£,? H ^:^y— /WV:7WV— >V 
NMR (CDC13) 5 : 1.83 (6H, s), 3.67 (3H, s), 4.03 (2H, s), 4.18 (2H, s), 7.00-7.06 
(2H, m), 7.19-7.24 (2H, m), 7.61 (1H, s), 7.73 (1H, bs). 
jCft5>#f (positive FABMS) :m/z 451 (M+H) + , 901 (2M+H) + . 
^b^I-39 

MM. : 261-262 °C W&Mi^Wi : ;V-s(yzfns<;— ;V 

NMR (CDC13) 5 : 0.71-0.76 (2H, m), 0.87-0.92 (2H, m), 1.32-1.39 (1H, m), 1.73 
(6H, s), 3.69 (3H, s), 4.16 (2H, s), 6.05 (1H, s), 6.99-7.05 (2H, m), 7.17-7.21 (2H, 
m), 7.59 (1H, s). 



f+#fg (%) : C, 59.71; H, 5.24; N, 12.66; S, 7.25; F, 4.29. 
5>#Tfg (%) : C, 59.59; H, 5.26; N, 12.62; S, 7.24; F, 4.12. 
lbl^I-40 

Mfo : 226-227 °C W^mmm : *Z S— >V-W?xi/*S— ;V 
NMR (CDC13) 5 : 1.76 (6H, s), 3.02 (3H, s), 3.34 (3H, s), 3.64 (3H, s), 4.18 (2H, 
s), 7.00-7.05 (2H, m), 7.18-7.23 (2H, m), 7.61 (1H, s), 7.88 (1H, bs). 
TtMftl&X-.C H FNOS(HCl) (HO) £LT 

22 24 5 4 0.1 2 0.4 



ff^fif (%) : C, 54.55; H, 5.18; N, 14.46; S, 6.62; CI, 0.73; F, 3.92. 
fttifiW. (%) : C, 54.56; H, 5.03; N, 14.34; S, 6.61; CI, 0.55; F, 3.74. 

jfibft: 185-188 °C Sigfij§i:^/-;Wy7 p n/V-;V 

NMR (CDC13) 8 : 1.95 (6H, s), 3.85 (3H, s), 4.17 (2H, s), 5.66 (1H, s), 7.00-7.06 

(2H, m), 7.19-7.22 (2H, m), 7.60 (1H, s). 

ffm5>#f (positive FABMS) :m/z 515 (M+H) + . 

MM : 240-241 °C : /1^5*n?vVcn— *r;V 




22 23 



4 3 
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NMR (CDC13) 5 : 1.06 (3H, t, J = 7.2 Hz), 1.70 (6H, s), 3.13 (2H, q, J = 7.2 Hz), 
3.77 (3H, s), 4.17 (2H, s), 4.99 (1H, bs), 7.00-7.06 (2H, m), 7.18-7.22 (2H, m), 
7.59 (1H, s). 

18.W£tfr (positive FABMS) :m/z 446 (M+H) + , 891 (2M+H) + . 
Dfb44] 




^k^b^hy^i^(60% ^/MJ-v^^a^, 1.54 g, 38.5 mmol) <Di?^/Vft/UJ* 
T5K-7^h7tKn^7^(l:10, v/v, 50 ml)©»»ifcte, ^UX\ mJfcW8<DfHlJM 
£9#£>tWbffr£H&31 (3.00 g, 7.70 mmol) (D^^/VtfvVAT^K-^h^fcKn^^ 
3£3ft(l:10, v/v, 10 ml)*3j:t^3^k;^/V(15 ml, 241 mmoD^Px., 7O o C-e20#^1 

70 mi)-e30ttt±ibfc o tim$^k(ioo mi) -c?5fe^u^ , ^a^hy^-e^ 

Mbfco mm&uj£T^£;~rz>z.bK£ox, ^^61(2.59 g , itx*83%)^-fe» 
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(2.40 g, 6.16 mmoOSrJBWC, ll»!)5(D||3X@^fE<c0^fe^2pC 

*TV\ ^^63(2.27 g, W69%)£^«4^LT#7C 0 
ffl4X@ 

^-6*^163(2.27 g, 4.23 mmol) ^tFa^b^-MJ^ (15.9 g, 106 mmol) CDTirhX 
MJ/V(70 mOmfcfc, tK?^T, ^nnhy^/V^7^(13.5 ml, 106 mmol)^Px.T90 
°C-e6B#r^»M^EL7t 0 S^^10%^«***7-hy^*^«(50 ml)^P^. 

mi-4 3(917 mg, I»58%)£jt-fe*^ B £LT#7c 0 

jgb£ : 120-124 °C S^tHlg^: ^/-/V-^nP^M 

NMR (CDC13) 6 : 1.54 (6H, s), 2.36 (3H, s), 4.18 (2H, s), 7.03 (2H, t, J=8.71 Hz), 
7.20-7.24 (2H, m), 7.60 (1H, s). 

Kmlfttif (positive FABMS) :m/z 375 (M+H) + , 749 (2M+H) + . 

^6^1-43(183 mg, 0.397 mmol)£^T, Hifef?!|3(D^5X@^fBft(D^&^ 
WTSJ^T^, ^1^31-44(126 mg, W76%) &mM&MiM*tL,Xfflt 0 

: 230 °C W^mm : ;W^y7*Pt>x- *r;V 

NMR (CDC13) 8 : 1.60 (6H, s), 2.09 (3H, s), 3.17 (3H, s), 4.18 (2H, s), 7.03 (2H, t, 
J=8.70 Hz), 7.19-7.23 (2H, m), 7.59 (1H, s), 11.88 (1H, brs). 
fCm^#f (positive FABMS) :m/z 417 (M+H) + , 833 (2M+H) + . 

{b^I-45 

WiU : 245 °C W^Bl^m : ^/-/V-v'WntVVx-f/V 

NMR (CDC13) 5 : 1.76 (6H, s), 3.12 (3H, s), 4.19 (2H, s), 7.20-7.24 (2H, m), 7.32 
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-7.36 (2H, m), 7.60-7.65 (2H, m), 7.74-7.78 (1H, m), 11.60 (1H, brs). 
SJfcSHlf (positive FABMS) :m/z 480 (M+H) + , 959 (2M+H) + . 

Wb45] 




Illg 

>fk^64<D3(fi^^«rfflv>-c, mmm5(Dm4j:m^wM(D^mi^mcxK^ 

ffV\ ^#>65£#fc 0 

^^65(100 mg, 0.212 mmol)£rfflV vC, Hife^!ll^^8X@^fBft(D^fc2p 
C-CKJ^^TV\ ^1^)1-46(67.7 mg, Ifc*70%) £Mfe^ttl£LT#fc 0 

m& : > 300 °c m&Masm ■. ^/—^ 

NMR (DMSO-d6) 8 : 4.28 (2H, s), 7.12-7.18 (2H, m), 7.34-7.38 (2H, m), 7.70 
(2H, d, J=8.4 Hz), 7.91 (1H, s), 7.97 (2H, d, J=8.4 Hz), 12.97 (1H, brs).5c3{f 5>#f : 
C H BrFN O Stl^X 

20 13 3 2 

nYWW. (%) : C, 52.41; H, 2.86; N, 9.17; Br, 17.43; F, 4.15; S, 7.00. 
^Wffi (%) : C, 51.94; H, 2.89; N, 9.09; Br, 17.04; F, 4.15; S, 7.20. 
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Wfc46] 




I-49 v 1-50 



flit 

i8©^i xm£vnbwtfc&to64<Dm&&m&m v vr , mmm^^A 

m3nm 

>ffr^H&66(600 mg, 1.23 mmol)©^dri^^(12 ml)^-S^, ^fi-e^S^AMJ 
^^^y-^VTir 1-^(90.4 mg, 0.0987 mmol), 4,5-t^(v ? ^^^/V^^^7 
)-9,9 v^Vl^rl^-fe^Cm mg, 0.295 mmol), ^H*V^A(1.12 g, 3.44 mmol) 
^oj;m-7 f f;^;W^- h(346 mg, 2.95 mmol) &1)W?L, 100°C-ei7H#^it#bfc o 

4fi>«r>y*-^/V*9^i3-v^97-r— mttUfco ^rU-^-g»^/K4:l v/v)~C 
^mUT#^fcg W^<^^B(Sr«fET«l«li-Sr^^J;o-C, ^^67(466 mg, 
^^73%) ^feM^ B i:bT#fc 0 
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^^67(416 mg, 0.796 mmol)(D^(8 ml)^t-, ^^47% Jl^**^ (8 

U fb^68(294 mg, U&Mtyd&M&l&MikLXfflto 
I51g 

11^^68(83.0 mg, 0.210 mmol) O^h^tKn^V (4 ml)8$Rfc, ^tatfM;^^ 
/VT5:^(200 ul, 1.44 mmol) *3 it^^k^^^^/V^/V (78 ul, 1.01 mmol) fc&llj^ 

mo 6o o c-eio^r^*#b^ 0 ^mc^m^ io%?^>&xm&&M%., 

^31-47(17.4 mg, M}fl|3m8%) ^Jtfe*£^LT#7c 0 

: 283-285 °C SM^^ : Ti? 
NMR (DMSO-d6) 8 : 3.07 (3H, s), 4.28(2H, s), 7.13-7.19 (2H, m), 7.27 (2H, d, 
J=8.7 Hz), 7.35-7.40 (2H, m), 7.90 (1H, s), 8.00 (2H, d, J=8.7 Hz). 
Wm5>ff (positive FABMS) :m/z 473 (M+H) + . 
mMKLrX, ftl^I-47~49£#fc 0 
fb-^I-48 

m& : > 300 °c ms&tm •• r±h^ 

NMR (DMSO-d6) 8 : 2.08 (3H, s), 4.30 (2H, s), 7.14-7.19 (2H, m), 7.35-7.40 
(2H, m), 7.69 (2H, d, J=8.4 Hz), 7.92 (1H, s), 8.00 (2H, d, J=8.4 Hz), 10.20 (1H, 
brs), 11.39 (1H, brs), 12.79 (1H, brs). 
t£*^#T :C H FN O StVX 

22 17 4 3 

tf^ftf (%) : C, 60.54; H, 3.93; N, 12.84; F, 4.35; S, 7.34. 
frtiriW. (%) : C, 60.54; H, 3.91; N, 12.54; F, 4.23; S, 7.07. 
SCA^flf (positive FABMS) :m/z 437 (M+H) + . 
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M&:> 300 °C m&&mRZ:T1zb> 

NMR (DMSO-d6) 8 : 3.38 (3H, s), 4.04 (2H, s), 4.30 (2H, s), 7.14-7.20 (2H, m), 
7.36-7.39 (2H, m), 7.80 (2H, d, J=8.7 Hz), 7.92 (1H, s), 8.02 (2H, d, J=8.7 Hz), 
10.04 (1H, brs), 12.82 (1H, brs). 
7U^5>W:C H FNOS(HCl) (HO) bVX 

23 19 4 4 0.3 2 0.5 

(%) : C, 56.79; H, 4.21; N, 11.52; F, 3.91; S, 6.59; CI, 2.19. 
fttfx\% (%) : C, 56.75; H, 4.17; N, 11.35; F, 3.77; S, 6.52; CI, 2.06. 

mu:> 300 °c m&&mrn:T j kb> 

NMR (DMSO-d6) 5 : 2.92 (3H, s), 3.02 (3H, s), 4.28(2H, s), 7.12-7.18 (2H, m), 
7.35-7.40 (2H, m), 7.76 (2H, d, J=9.0 Hz), 7.90 (1H, s), 8.00 (2H, d, J=9.0 Hz), 
10.95 (1H, brs), 12.84 (1H, brs). 

jfS5>#f (positive FABMS) :m/z 494 (M+H) + , 987 (2M+H) + . 
Wb47] 




o o 

69 70 1-51 1-52 

fglX@ 

HJ6^!ll9<^^lX@J;«9#btl/fc>fb^^J66(100 mg, 0.206 mmoD&JBVvC, MM 

mi9<Dn2JLnfcWM<DftmzmcxRj&&ni<\ ^^69(79.7 m g , ^79%) 
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^^69(79.7 mg, 0.162 mmol) £fflV^, W&Ml<Dfg8Xmz.WM<D&&\Z.m 
CT^^fV\ ^1^1-51(34.7 mg, lfc*46%) &M&&&kUXffl£o 

300 °C W&&m6£:T1:h> 
NMR (DMSO-d6) 5 : 3.22 (4H, t, J=4.8 Hz), 3.72 (4H, t, J=4.8 Hz), 4.27 (2H, s), 
7.00 (2H, d, J=9.0 Hz), 7.13-7.18 (2H, m), 7.34-7.38 (2H, m), 7.89 (1H, s), 7.95 
(2H, d, J=9.0 Hz), 12.62 (1H, brs). 
fCm^tff (positive FABMS) :m/z 465 (M+H) + . 

ik&m- 52 

MM : 290-292 SISSS^rT-feb^ 

NMR (DMSO-d6) 5 : 2.00-2.18 (2H, m), 2.49-2.56 (2H, m), 3.85-3.95 (2H, m), 
4.30 (2H, s), 7.14-7.20 (2H, m), 7.36-7.41 (2H, m), 7.80 (2H, d, J=9.0 Hz), 7.92 
(1H, s), 8.08 (2H, d, J=9.0 Hz), 12.87 (1H, brs). 
jfS5>#f (positive FABMS) :m/z 463 (M+H) + , 925 (2M+H) + . 

mmwm 

Wb48] 
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71 72 




me 

N,N-^9VMJvW*T^K(46.0 ml, 594 mmol) \Z., tK^T, tti^&ikV>(16.5 
ml, 177 xmao\)^M^X^mmiWUtM., #fKWO 03/121726) fciS&M&mn ( 
10.08 g, 59.94 mmoD^Px., 90°C-e5B#P H W#U-;: o ^(D^^^tK (180 g) t^P^L 
, 7mH\^-YWM21 g)%MttMi, ION 7K^b^hy^A7K^(l20ml)^o< 

^;V^—^A^*bWfe&1rZ>Z.b\Z.£Q, i\&®12(2Al g, Wi9%) &mm&W 
fg2X@ 

HJfe^ll8(D||2X©j;«9#fetl,fc>f^^32(6.80 g, 26.6 mmol) (D^h^fcKn^^^ ( 
200 ml)^?fc, tK^T, MJ^VKT^(4.25 ml, 30.5 mmoO^U^-tert-^/V 
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S^fr/WaJ?^— M6.70 ml, 29.2 mmol) Sr^Px., mUX20mmM^tl o BCfoW&Ufc 

(7.50 ml, 53.8 mmoD*3J:tJ ? iSl7Khy7/^tig^^(3.80 ml, 26.9 mmoD^Px., MM 
^#bf- 0 — ^^-^^/V(3:2 v/v)-e^t±ibT#^fcg mm<Dft 

m^m^rmmir^ticx^x, {^^75(6.19 g) m%w&9%)^n^m^m 
tvxmtz^ 

{fr£^75(4.00 g, 12.4 mmol) /H16 m\)\zMM\^, fcKt^vWT^:^^ 

^(1.20 g, 17.3 mmol),by3^yVT5M2.96 ml, 21.2 mmoD^Px., W^ti^— 
IltT, 80°C-e5^^HJ^bfc o HJS?fe?K(200 mD^JPx., g^^:fvK300 ml)T? 

itHLfco ttm«^tsfp^7K(2oo mi)-e^bfc#, mjkmm^-hV't&xm.wiL 

fCo ^^ffiT©5fei-§^^^J:«9, ^1^376(4.17 g, W95%)^^^ B ^b 
T#7C 0 

^#/76(1.07 g, 3.01 mmol) ^1^(30 MzMMU M^K^(0.425 ml, 4.50 
mmoD^P^., 5^mm:WVfc 0 10%s<7i?VJ*- ^^(150 mg^Px., 1^0±(Z> 

^mmm^rx2.5mmmw^tc 0 ^.mm^mmu mm^mf±rm^ir^t\cx 

^Xnhntcm.^^Xmt^72(750 mg, 3.62 mmol) J— Ml5 ml)^|§ 
mU ^hy^A^h^>KCD28 /V^(3.0ml)^PX., 3B#rWf^M^Eb^ 0 

S^^0°C^-e^L, ^P^{bT>-«i>A7K^(15 ml):JoJ;U^(15 ml)£ 
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^^77(390 mg, 0.807 mmol) K\?})i?>'mMM4.0 g)&JX\X., 180XlX5ftmffi 

M\jd&Mt$&m.U i£1&£tf 9 J3&7Vx>- *r/vxW&1rZ>z.bfc&o, ^^i-53( 

250 m g) um7%)&mn&%£Mit^xm>fro 

MM : 139-141 °C m&&fflB£ : ^^/U^—y L /V 

NMR (DMSO-d6) 5 : 1.40 (6H, s), 4.07 (2H, s), 7.13-7.19 (2H, m), 7.34-7.39 
(2H, m), 8.92 (2H, s). 

If *5>#f (positive FABMS) :m/z 356 (M+H) + , 378 (M+Na) + , 711 (2M+H) + , 733 
(2M+Na) + . 

mourn 

^-6^1-53(150 mg, 0.422 mmol)3rffll vt, MMM3<Dtg5JM\z3£M<Dj?mz. 
MM : 216-217 °C m&&m& : v^^/l^-TVV 

NMR (DMSO-d6) 5 : 1.49 (6H, s), 1.84 (3H, s), 4.09 (2H, s), 7.12-7.18 (2H, m), 
7.34-7.39 (2H, m), 8.02 (1H, s), 8.95 (2H, s), 12.18 (1H, brs), 12.78 (1H, brs). 
18.W£tfr (positive FABMS) :m/z 398 (M+H) + , 795 (2M+H) + . 

Wb49] 
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78 79 OMe 8 0 




4-^/V^-n^/—/V (25.26 g, 225.3 mmol) :&£tF3^b#y^ (1.84 g, 11.1 
mmoD^N.N-^^/V^/V^T^KdOO ml) \Z.MMU ^WC^m^V^M, (34.31 g, 
248.2 mmol)*Dj;t>^n^TirhT/V^tK ^/V7t^- /V(32.0 ml, 270 mmol) 

L, *(300 mD^PX., ^^/k^— ^/V(300 ml) -C2[Itf[timUh 0 ttt±J$t£rlN tK 
^k^hy^^TK^* (200 ml) , 7k (200 ml) $5 iUWn^i&zk (100 ml) -e^fe^Lf' 

N,N-vW/MJvV^T^K(48.0 ml, 620 mmol) K, tK^T, ^^>^by^(57.0 
ml, 612 mmol)^JP?L, 50 o CC45^mmW\^fc o HJSil^nn*/^ (60 ml)^Px. 
, 70°C-e^-^^79(Da^^^(D^nn7^/^(40 ml) *§^255}f^ftT?i£Tb& 

, 50%^^yr7i^(D7K^^(l000 ml), M^^(450 ml) 3o£t)^^/— /V(50 ml) 

<Dmmmz.$>o<*)Unx., ^nu^/v^2m^m^fc 0 ^mm&MTk^im^^yv 

i^n^b^:^— ^#Uc 0 ^na*M-^/- /K30:l v/v)-eltHU#^ 
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;V--Myzfnyf;V=r.— "^/]^kf?jfif&*t"5££fc«J;«J, ffr8^80 (18.13 g, M#iW 
39%) Sr»m^M^tUT#fc 0 

Hife^!l21(D^5X@^#^^c^^76(1.07 g, 3.01 mmol) *5«fC5±IB>fb^^ 
80(756 mg, 3.61 mmol) SrfflVvC, ^^l21<D^6X@^|B«0^(cl2pCT^ 
^fTV\ ^^81(548 mg, i»38%) »jtfe$m#>iX-C#fc 0 

Ik&lfoSl (529 mg, 1.09 mmol) ^BWC, H»!j21(D^9X@^fB^^^P 
CTHJ^^fV\ {^^1-55(292 mg, lR*75%) %U&M&t\^Xmtl 0 

: 198-199 °C W^Mj^W^ : V^/V^—*r;V 
NMR (DMSO-d6) 5 : 1.63 (6H, s), 7.33-7.35 (4H, m), 8.58 (2H, brs), 8.86 (2H, s), 
12.65 (1H, brs). 

If *5>#f (positive FABMS) :m/z 358 (M+H) + , 715 (2M+H) + . 

^b^I-55(152 mg, 0.425 mmol) 2rffl^T, H»!|3(D^5X@^fB«(D^^ 
2PCT^^TV\ ib^I-56(137 mg, I&^81%) ^M^^tVXmCo 

: 147-148 °C W&&t&!& : -J^/V^.—'r/V 
NMR (DMSO-d6) 5 : 1.50 (6H, s), 1.84 (3H, s), 7.31-7.33 (4H, m), 8.03 (1H, s), 
8.83 (2H, s), 12.26 (1H, brs), 12.39 (1H, brs). 
18.W£J&X (positive FABMS) :m/z 400 (M+H) + , 799 (2M+H) + . 
Hife{#|23 
Mk50] 
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{b-6*6(3.99 g, 11.2 mmol) £rfc°y vM9 ml)KMMU ^UT, M.Wl^y /V^rn 
y^/VT^Ml.VZ ml, 13.44 mmoD^lO &ffl-?ffiTU -^<D«5^PhW#U-c 
lOO°C-e30#P H W#L^: o H^?r7X7K(100 mDt^Px., mWt^/^mM^tio 

^hy^^MU^ ^^ffiT®*i-^rir^j;oT#e>tvfcm^^^y^ 

^fjv^^n^Y^y^KHW^ ^1^-g»^/K3:l v/v)^ffiLt# 
fe^S^<D^HSr«i£T»l«li-S-^f-J;t), ^1=^82(2.42 g, M46%)£M 

>ffr^82(710 mg, 1.50 mmol) ^^(13.5 md^mMU ^UT, 47%jyb*i§ 

jKSr«£ETe**r5^i:^J;or, ^^»83(754 mg) <B3|fi£*ft»£#;fco 

^^83(754 mg)<Dl&±mV0&m^X, ^Jfe^!|3(D^5X@^|E«(D^^2pC 
-CSJ^^TV\ ^^84(640 mg)(Dfi^^J^#fc 0 
I41g 
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{b^84(740 mg, 1.78 mmol) &mt^^(36 mD^mMU ^UT, HH^b* 

^mcoi.oumh^^mm (53 mo^p^., ^<D^4Bmmwvtc 0 Rmm&* 

TkiZMX., 5N 7teMK1'hWJ*7lQ8M55 ml), 5N mm.15 m])*3<fctfl0%^>'fife 

in mg, um6%)%m&ffiMibL-xntio 

jft^C : 202-203 °C S^,f B |g$£ : g^^/V- i^fy^nfcVl^— tvV- 
NMR (CDC13) 5 : 1.73 (6H, s), 2.04 (3H, s), 4.34 (2H, s), 6.29 (1H, brs), 
7.03-7.09 (2H, m), 7.29-7.34 (2H, m), 9.46 (1H, brs), 12.24 (1H, brs). 
7niH>#f:C H FN O tLt 

18 18 5 4 

fr^fC (%) : C, 55.81; H, 4.68; N, 18.08; F, 4.90. 
fttfriW. (%) : C, 55.85; H, 4.63; N, 17.93; F, 4.73. 

Mfc51] 




man 

^-£^1-7(100 mg, 0.277 mmol) <DM^^> (2 ml)^IS^*/Wy^(113 mg, 
1.39 mmoD^JPx., 0°C-C@1^ (0.095 ml, 1.66 mmol) ^^Y^T^Y^iK^it^ 
m*rbVV^(295 mg, 1,39 mmol)^)P;tT, ^U^40#P B W#Ut o Ri^m^^M. 
WtK(20 ml)^JP;L, ^nn/}vKA(20 ml) -e3[IJttmUh 0 ttf±tffe7kgfc(30 ml)L, 
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^^1-58(115 mg, UmiOO%)&m&fe&£lXffi£o 

fifc^t: 174-175 °C /l^W^nfcr/icn— *r;V 

NMR (CDC13) 5 : 1.33 (6H, s), 2.43 (3H, s), 4.18 (2H, s), 4.75 (2H, s), 7.03 (2H, 

m), 7.22 (2H, m), 7.61 (1H, s), 11.94 (1H, brs). 

jtW^-.C H FN O SirbT 

19 19 4 2 

(%) : C, 59.05; H, 4.96; N, 14.50; F, 4.92; S, 8.30. 
frtirffl. (%) : C, 58.91; H, 5.05; N, 14.32; F, 4.67; S, 8.37. 
ffm^flf (positive FABMS) :m/z 387 (M+H) + , 773 (2M+H) + . 

mm^vx, <b^i-59— i-6i^#fc 0 

jSfe^t: 210-212 °C Wfe&W&:*#S— >V-*MV~?n\i ;V^— *r;V 

NMR (CDC13) 5 : 1.47 (6H, s), 4.27 (2H, s), 6.23 (1H, s), 7.04 (2H, t, J=8.7 Hz), 

7.21-7.25 (2H, m), 7.35 (4H, m), 7.62 (1H, s), 11.80 (1H, brs). 

7U*5>ff :C H FN O SirLT 

24 21 4 2 

(%) : C, 64.27; H, 4.72; N, 12.49; F, 4.24; S, 7.15. 
#*lrftf (%) : C, 64.08; H, 4.72; N, 12.18; F, 3.99; S, 7.05. 
Wm^ff (positive FABMS) :m/z 449 (M+H) + , 897 (2M+H) + . 

jgb£ : 1 65-168 *C W^^M : /W-^WPtWx- =r/V 
NMR (CDC13) 5 : 1.19 (3H, s), 1.38 (3H, s), 1.44 (3H, s), 1.63 (3H, d, J=5.7 Hz), 
2.58 (2H, m), 4.18 (2H, s), 5.38 (1H, d, J=5.7 Hz), 7.03 (2H, t, J=8.1 Hz), 7.19- 
7.25 (2H, m), 7.61 (1H, s). 

fCm^ff (positive FABMS) :m/z 415 (M+H) + , 829 (2M+H) + , 851 (2M+Na) + . 

: 193-195 °C m&&m&:**S—fl' 
NMR (CDC13) 5 : 1.49 (6H, s), 1.81 (6H, s), 4.18 (2H, s), 7.03 (2H, t, J=8.71 Hz), 
7.20-7.24 (2H, m), 7.60 (1H, s), 11.81 (1H, brs). 
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ffm^flf (positive FABMS) :m/z 401 (M+H) + , 801 (2M+H) + . 

Wb52] 




4fr^&I-7(200 mg, 0.277 mmol) (Difrffc^W:/ (4 ml)^?g^/wy^(226 mg, 
2.78 mmoO^Px, ^?a-e^^PX.T20#P H W#Lfc o KJ&^l&faMW* (20 
mOSsBlljt, ^EmsfvW»(20 ml)-e3[Hlttmbfc 0 ttt±l^^Kgfe(30 ml)U 4s*«g^ 

^hy^^gsftut, ^^ffiTW*i-^^iri-J;oT>fb^i-62(Dm^^i ( 

140 mg)^#fc 0 
Jg2X© 

^^I-62(Da^#j(140 mg) ^mt^^(4 ml) {£*§fl?U hyrc^vKT^ 
0.157 ml, 1.13 mmol), *Et?K@1^ (0.107 ml, 1.13 mmol) :&£tF4-v^VVT^/fc°y 

/W.(20 ml)-e3[Uttmb^ 0 ttffi$^R?5fc(30 ml)U m7kffiM~rhVVJ*V&MV1t 
o ^^MffT^5fei-§'^^J:oT#^fca^^^^y^^V^7^^n^h^ 
?7>f-lt#Ufc, ^M^-gf^^vKlil v/v)^MLT#fe*b;fcB6M&©# 
WSr^ffTSl#i-r5-^f-J;t), N,0-v ? Tir^/k#:(92 mg, M36%) ^O-T-fe^vV 
#(70 mg, lW30%)^#fc o N,0-v ? Tir^/k#:(72 mg, 0.16 mmol) fe**/— /V (2 

T455>a#b/c 0 2N*g|&(20 mO^Px., ^Pm/JvW* (20 ml)-C3|HltttiJL;fco ttft 
?&£r*ifc(30 ml)L, *!*9fE^hy^A-e|g:jS*Lfc„ ^$££r^ffiT^*1-5^;iJ; 
oT#^^fca^^^^y-/^^S^H e B i-§^^^J; SHfrg^I-63(30 mg, IR 
^46%)^4ffifeM^^bT#/c 0 O-Ti?^VW£(60 mg, 0.15 mmol) 

fiTT^^-J^, ^^1-62(32 mg, i&*59%)£Mfe^| B £LT#fc 0 
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249-251 °C 

NMR (CDC13) 8 : 1.50 (6H, s), 4.18 (2H, s), 5.07 (2H, s), 7.03 (2H, t, J=8.7 Hz), 
7.20-7.26 (2H, m), 7.62 (1H, s). 

ff*5>#f (positive FABMS) :m/z 373 (M+H) + , 745 (2M+H) + . 
m&: 179-180 °C m&Mm&:**S—A' 

NMR (CDC13) 5 : 1.80 (6H, s), 2.14 (3H, s), 4.19 (2H, s), 5.50 (2H, s), 7.04 (2H, t, 
J=8.7 Hz), 7.20-7.25 (2H, m), 7.63 (1H, s), 11.80 (1H, brs). 
®*3HJf (positive FABMS) :m/z 415 (M+H) + , 829 (2M+H) + . 

Mfc53] 




Illg 

H»!H7(D^4X@J;«9#^tLfc^^I-43(150 mg, 0.40 mmol) SnSfrfb*^^ ( 
9 mOt^^U MJ^^vKT^ (0.224 ml, 1.61 mmol) jo^WnnTir^/V^nUK ( 
0.064 ml, 0.81 mmoD^P^., mUX15^mW:WVfc 0 SJ^^^10%^^^tK^ 

mg)^#fCo 

±§B^#j85^fi£^(182 mg)(DN,N-v ; ^/V*/VAT5K(8 ml) ^ 
BHr^*.&(228 mg, 0.70 mmoD^Px., 50°CX 15 ftmWLWVfc 0 m^X^Ml^ti 
SJ^«^lN^^by^^^7K^(4ml)^Px., l^^^#bfCo 10%^>^? 
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mm-i-hvv-k-em^f'o mm^mj^rm^ir^tKXoxnbtifc^^cDm 
m&T^Y^-^^-^^7v^hw^B^n^\ ^^i-6406 mg, mww 

58%) £Jtfe^H£L-C#fc 0 

: 225-226 W^aMM : Tirh^-v^^/V^-^/V 
NMR (CDC13) 5 : 1.69 (6H, s), 3.08 (3H, s), 4.20 (2H, s), 4.72 (2H, s), 7.01-7.07 
(2H, m), 7.21-7.23 (2H, m), 7.64 (1H, s). 
7C*5>W:C H FN O St^X 

20 19 4 3 

tfWiW- (%) : C, 57.96; H, 4.62; N, 13.52; F, 4.58; S, 7.74. 
^flfffi (%) : C, 57.56; H, 4.34; N, 13.15; F, 4.14; S, 7.16. 

Mfc54] 




ll»!I8(D||lX@J;^9#^>^^fc^^31^fflV^T, ^»!)10^6X@^fE«0 

ik&mss<D%&$Lfm)*m ^x, mmrnKDmsnm^mm^m-m^x^m^ 

ffV\ ^^87£^fe^£bT#fc 0 

^^87(130 mg, 0.406 mmol) 3rffll vC, ^»!l24(D01X@^fBife(D^&^ 
WTSJ^«rffV\ {t:^I-65(75 mg, i«53%) £2»&^ H £LT#/c: 0 
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: 149-150 °C W&ikmm : ^-/^WntfTH-^ 
NMR (CDC13) 5 : 1.29 (6H, s), 2.41 (3H, s), 4.59 (2H, d, J=6.3 Hz), 4.72 (2H, s), 

7.07 (2H, t, J=8.7 Hz), 7.31-7.35 (2H, m), 7.77 (1H, s), 12.25 (1H, brs). 
ICA^tff (positive FABMS) :m/z 347 (M+H) + , 693 (2M+H) + . 

: 128-129 °C ft1feM>fe1& : *My?n\£ >Vx>-*r >V 
NMR (CDC13) 5 : 1.16 (3H, t, J=7.2 Hz), 1.32 (3H, s), 1.39 (3H, s), 1.60 (3H, d, 
J=5.7 Hz), 2.68-2.84 (2H, m), 4.57-4.60 (2H, m), 5.29 (1H, q, J=5.7 Hz), 7.02- 

7.08 (2H, m), 7.30-7.35 (2H, m), 7.91 (1H, brs), 12.16 (1H, s). 
SJfcSHlf (positive FABMS) :m/z 375 (M+H) + , 749 (2M+H) + . 

: 136-138 *C : ^^/v-^y^nfcVl^— <r/v 

NMR (CDC13) 5 : 1.46 (6H, s), 4.59-4.63 (2H, m), 6.24 (1H, s), 7.04-7.10 (2H, 
m), 7.29-7.37 (7H, m), 7.92 (1H, brs), 12.25 (1H, s). 
Hm^#f (positive FABMS) :m/z 409 (M+H) + , 817 (2M+H) + . 
H»!l28 



Wk55] 



87 



R = 



Y X Y"°- 

o o o o 



1-70 1-71 



W v° Y^ 



;ilg 

IUfe^l27©^2USJ;5#e>tt^b^87(2.0 g, 4.46 mmol) (D&fl&^Uls (40 
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ml)m&K, ^a-e30%^/V^T/V^tK7K^^(2.7 ml, 31.2 mmol) *3 J;TJ*g^( 
2.1 ml, 37.4 mmol) ^P^l, mmWtWVfc 0 SJ^S-tfrMWTR^PX., ?wfc;V 

hv^/^vwma mD^nx., 30^F^a#b/c o s^^ta^mw^K^px., ^ 

T/^XW^ir^tKX'O, ^^1-68(1.29 g, ti&87%)&$m&MMi£lX& 

fee 

Bb£ : 216-218 °C : ^gg^/V-^vf y:/nt7V:rv— tvV 

NMR (DMSO-d6) 5 : 1.41 (6H, s), 4.48 (2H, d, J=6.6 Hz), 4.78 (2H, s), 7.14-7.17 

(2H, m), 7.35-7.40 (2H, m), 9.41 (1H, brs), 12.56 (1H, s). 

If *5>#f (positive FABMS) :m/z 333 (M+H) + . 

lb-^I-68(150 mg, 0.451 mmol) ©Ifyi^V (6 mOSSSfcfc, ^SMr^itT^^A^{ 
0.096 ml, 1.35 mmol) ^Px., lR#ffiJl#U5: 0 ^S^-IN i&^&tJPx., g^^/V 

&^fi?u ^?a-eiN TKmihv^j^TKmm d.5 mosrana., 3o#ra»#ut, 
vj^mkLit. mm^m^rm^-r^tKx^xnhfhtcw^^m^mm^ 

^SV-i?^y^u\i 0 ;V^—T;VXWfe3i~1rZ>Z.bK£y, {^£^1-69(47.5 mg, 4X4*28 

%) &m&w&tvxnfc 0 

: 230-232 °C m^Mi^m : ^ixf/W^yyntVVx-r/V 
NMR (CDC13) 8 : 1.76 (6H, s), 2.13 (3H, s), 4.60 (2H, d, J=6.3 Hz), 5.48 (2H, s), 
7.04-7.09 (2H, m), 7.31-7.36 (2H, m), 7.87 (1H, brs), 12.45 (1H, s). 
ffm^flf (positive FABMS) :m/z 375 (M+H) + . 
mmKVX, ^1^1-70-1-7 4£r#fc 0 
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MM : 195-196 °C : mm^^--My^n\i°;V^— T/V 

NMR (CDC13) 8 : 1.75 (6H, s), 3.05 (3H, s), 4.60 (2H, d, J=6.3 Hz), 5.36 (2H, s), 
7.03-7.09 (2H, m), 7.30-7.34 (2H, m), 7.90 (1H, brs), 12.46 (1H, s). 
7C*5>W:C H FNOS(HO) (HC1) tL^X 

17 18 4 5 2 0.1 0.1 

fiWiW. (%) : C, 49.10; H, 4.68; N, 13.47; S, 7.71; F, 4.57; CI 0.85. 
^#Hfi (%) : C, 49.13; H, 4.70; N, 13.01; S, 8.21; F, 4.08; CI 0.67. 
fCm5>#f (positive FABMS) :m/z 411 (M+H) + , 821 (2M+H) + . 

MM : 155-158 °C Sf£ i?h?§$£ : ^Sg^/v-v^ y:/nt7i^— *r,v 
NMR (CDC13) 8 : 1.78 (6H, s), 3.46 (3H, s), 4.05 (2H, s), 4.60 (2H, d, J=6.3 Hz), 
5.59 (2H, s), 7.04-7.09 (2H, m), 7.31-7.36 (2H, m), 7.86 (1H, brs), 12.44 (1H, s). 
If *5>#f (positive FABMS) :m/z 405 (M+H) + , 809 (2M+H) + . 

MM : 134-136 °C W^MM : g^^/V-^yy'nfcVl^— 
NMR (CDC13) 8 : 1.83 (6H, s), 3.02 (3H, s), 3.06 (3H, s), 4.60 (2H, d, J=6.3 Hz), 
5.54 (2H, s), 7.03-7.09 (2H, m), 7.30-7.35 (2H, m), 7.83 (1H, brs), 12.46 (1H, s). 
Wm^ff (positive FABMS) :m/z 432 (M+H) + , 863 (2M+H) + . 

MM : 246-248 °C W^^M : g^^/V-i^f yy'nfcVV^— *r;v 
NMR (CDC13) 5 : 1.19 (3H, t, J=7.2 Hz), 1.74 (6H, s), 3.28-3.3 6 (2H, m), 4.46 
(1H, brs), 4.60 (2H, d, J=6.0 Hz), 5.37 (2H, s), 7.03-7.09 (2H, m), 7.31-7.36 (2H, 
m), 7.88 (1H, brs), 12.40 (1H, s). 




19 22 



0.3 



tfWiU (%) : C, 56.44; H, 5.72; N, 16.29; F, 4.42. 



frtitiW. (%) : C, 56.46; H, 5.68; N, 16.45; F, 4.20. 
Sfm^flf (positive FABMS) :m/z 404 (M+H) + , 807 (2M+H) + . 
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: 155-157 °C SI£i?h?M£ : g^^/v-v^ y:/nt7i^— *r/V 
NMR (CDC13) 5 : 1.91 (6H, s), 4.61 (2H, d, J=6.3 Hz), 6.11 (2H, s), 7.04-7.10 
(2H, m), 7.32-7.43 (2H, m), 7.43-7.47 (1H, m), 7.84-7.89 (1H, m), 7.91(1H, brs), 
8.01-8.04 (1H, m), 8.65-8.67 (1H, m), 12.40 (1H, s). 
ff*5>#f (positive FABMS) :m/z 438 (M+H) + , 875 (2M+H) + . 

Wb56] 



M1MM27<D^23M£Q%btvfcA\&mSl(lSQ mg, 0.335 mmol) grfflV^T, MM 

M28<DniJMfcmm<Dxm\cmcxBii&&n\,\ it&m-ism mg, W38%) 

m& : 109-1 10°C S*£iSI$§#& : ^p^x-t^ 

NMR (CDC13) 5 : 1.36 (3H, s), 1.52 (3H, s), 1.76 (3H, d, J=5.7 Hz), 4.59 (2H, d, 
J=6.3 Hz), 5.35 (1H, q, J=5.7 Hz), 7.03-7.09 (2H, m), 7.31-7.35 (2H, m), 7.90 
(1H, brs), 12.19 (1H, s). 

H*^#f (positive FABMS) :m/z 347 (M+H) + , 693 (2M+H) + . 
^-£^1-75(241 mg, 0.696 mmol) SrfflV^T, MMm28<DM2XMKWM<D^m^. 

mcxEifo&ftw ^^1-76(15 mg, umi6%) &m&m&kvxwt 0 
: i io-i i2°c w^mm s^yyw/i^— 

NMR (CDC13) 8 : 1.75 (6H, s), 1.79 (3H, d, J=5.4 Hz), 2.17 (3H, s), 4.58-4.62 
(2H, m), 6.07 (1H, q, J=5.4 Hz), 7.03-7.09 (2H, m), 7.31-7.35 (2H, m), 7.88 (1H, 
brs), 12.39 (1H, s). 

SJfcSHlf (positive FABMS) :m/z 389 (M+H) + . 




HIS 
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[^57] 



F ^V^ N V N \ *~ F ^A^ N^_N 



1-68 



R = Me 



-O -CM 



R = 



R = 



1-77 1-78 1-79 1-80 0 



1-81 1-82 nw 1-83 



1-84 



JglX@ 

^lfe^!|28(D||lX@J;J9#^ttfc^^^Jl-68(150 mg, 0.451 mmol) fcifrffc^V^ 
(3 mDfcSS^L, TirhT/V'T ? t;K(0.146 ml, 2.34 mmol), gft^(0.161 ml, 2.81 mmol) 
*5j;t»yT-fehdr^7K^b*^^^hy^^( 496 mg, 2.34 mmoD^Px., ^fi-ClB# 

m^xmhtit-n mw(Dfrm*mi£Tmmirz>z.b\z£y), \^m\-in^ m g , u 

*40%) ZMfeWMib^xmc-o 

m& : 158-160°C W^bMM : 9 M V?n\?;V^— *r;v 

NMR (CDC13) 5 : 1.18 (3H, t, J=7.2 Hz), 1.31 (6H, s), 2.68 (2H, q, J=7.2 Hz), 4.59 
(2H, d, J=6.3 Hz), 4.77 (2H, s), 7.03-7.09 (2H, m), 7.31-7.35 (2H, m), 7.90 (1H, 
brs), 12.29 (1H, s). 

(positive FABMS) :m/z 361 (M+H) + , 721 (2M+H) + . 
nWi^X, {b^I-78-I-84^#fc 0 
^^1-78 
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g*^:i58-i6o o c w^mm-.^m^^ 

NMR (CDC13) 5 : 1.43 (6H, s), 3.78 (2H, s), 4.59 (2H, s), 4.60 (2H, d, J=4.8 Hz), 
7.04-7.09 (2H, m), 7.28-7.36 (7H, m), 7.92 (1H, brs), 12.29 (1H, s). 
ICA^tff (positive FABMS) :m/z 423 (M+H) + , 845 (2M+H) + . 

MM. : 168-171 °C W^mm : T±b>-^^/^—T/^ 
NMR (CDC13) 5 : 1.43 (6H, s), 3.97 (2H, s), 4.60 (2H, d, J=6.3 Hz), 4.71 (2H, s), 
7.04-7.10 (2H, m), 7.23-7.26 (1H, m), 7.32-7.36 (2H, m), 7.43-7.45 (1H, 
m),7.69-7.75 (1H, m), 7.91 (1H, t, J=6.3 Hz), 8.57-8.58 (1H, m), 12.31 (1H, s). 
7vmfttfr:C H FN O tL-X 

22 22 5 3 

fUMS (%) : C, 62.40; H, 5.24; N, 16.54; F, 4.49. 
^HJrlfi (%) : C, 61.67; H, 5.23; N, 16.23; F, 4.27. 

m& : 260-265 «C W^aMM : Ti? r-^-v^^/V^-^/V 

NMR (CDC13) 5 : 1.41 (6H, s), 2.19 (3H, s), 3.73 (2H, s), 4.57 (2H, s), 4.60 (2H, 

d, J=6.3 Hz), 7.04-7.10 (2H, m), 7.20 (1H, brs), 7.29-7.36 (4H, m), 7.47 (2H, d, 

J=8.4 Hz), 7.92 (1H, t, J=6.3 Hz), 12.28 (1H, s). 

7CiSt^#f:C H FNO^LT 

25 26 5 4 

fUMS (%) : C, 62.62; H, 5.47; N, 14.61; F, 3.96. 
frtfriW. (%) : C, 62.35; H, 5.54; N, 14.22; F, 3.69. 

: 204-209°C W^imMM : g^^/V-v^^/k^-^/V 
NMR (CDC13) 5 : 1.41 (6H, s), 3.69 (2H, s), 4.56 (2H, s), 4.60 (2H, d, J=6.3 Hz) 
,5.22 (1H, brs), 6.79 (2H, d, J=8.4 Hz), 7.04-7.09 (2H, m), 7.17 (2H, d, J=8.4 Hz), 
7.31-7.36 (2H, m), 7.92 (1H, t, J=6.3 Hz), 12.28 (1H, s). 
7C*^#f:C H FN O bLsX 

23 23 4 4 

ff^C (%) : C, 63.00; H, 5.29; N, 12.78; F, 4.33. 
frtiriW. (%) : C, 62.79; H, 5.29; N, 12.49; F, 4.12. 
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m& : 185-187°C &&&&& : g^Bk^/l^^/Vcn— *r>\, 

NMR (CDC13) 8 : 1.41 (6H, s), 2.94 (6H, s), 3.67 (2H, s), 4.56 (2H, s), 4.60 (2H, 

d, J=6.3 Hz), 6.69 (2H, d, J=8.4 Hz), 7.04-7.09 (2H, m), 7.17 (2H, d, J=8.4 Hz), 

7.31-7.36 (2H, m), 7.92 (1H, t, J=6.3 Hz), 12.25 (1H, s). 

7tMft$r:C H FN O tLt 

25 28 5 3 

(%) : C, 64.50; H, 6.06; N, 15.04; F, 4.08. 
frtirffl. (%) : C, 65.10; H, 6.16; N, 14.76; F, 3.94. 

mU : 202-203°C W&MiMm : mk^^-^=r.^-;V=r.—"r;V 

NMR (CDC13) 5 : 1.48 (6H, s), 3.78 (3H, s), 3.91 (2H, s), 4.61 (2H, d, J=6.3 Hz), 

4.68 (2H, s), 6.39-6.44 (2H, m), 6.94 (1H, d, J=8.4 Hz), 7.03-7.10 (2H, m), 
7.31-7.36 (2H, m), 7.86 (1H, t, J=6.3 Hz), 8.85 (1H, brs), 12.39 (1H, s). 
7C*5>W:C H FN O +0. 5H OiLt 

24 25 4 5z 2 

fiWiW. (%) : C, 60.37; H, 5.49; N, 11.73; F, 3.98. 
^#Hfi (%) : C, 60.69; H, 5.62; N, 10.83; F, 3.54. 
>ffr&^I-84 

mu : 262°c w^mm r^b^-^^/^—T^ 

NMR (CDC13) 5 : 1.27 (6H, s), 1.85 (2H, quint, J=7.5 Hz), 2.62 (2H, t, J=7.5 Hz), 

2.69 (2H, t, J=7.5 Hz), 4.59 (2H, d, J=6.3 Hz), 4.76 (2H, s), 7.03-7.09 (2H, m), 
7.16-7.21 (2H, m), 7.26-7.36 (5H, m), 7.91 (1H, t, J=6.3 Hz), 12.29 (1H, s). 
7£PS5>#f:C H FN O tLt 

25 27 4 3 

f+^ffi (%) : C, 66.65; H, 6.04; N, 12.44; F, 4.22. 
^#Ffg (%) : C, 66.65; H, 6.00; N, 12.45; F, 4.08. 

Wb58] 
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^-^387(150 mg, 0.335 mmol) CD^k^U^MWlZ., ^.UXbV^/^T^i 
139 ul, 1.00 mmoD&Mz., tR^T, ^nnTir^vWn^M'R (0.0588 ml, 0.738 mmol 

^by^^*^(0.8 ml)^JP?L, 30^W#Ut o K^t-IN M^PX., gt& 
xi^^—^/VXW^B-r^tKX.V), ^^88(79 mg, i»59%) ^^f^ 

tvxm-o 

{fr^#J88(55 mg, 0.139 mmol) (Dv^/V^/VAT^R (3.3 ml)}§^-, ^UX$i 
^^^(54 mg, 0.166 mmoD^P^., 45°CXZ0^mMWVfc o SiSfclN 

— /V-v'-fy^nfcVV^— ^/V-eS^^i-^-^t-J:^, fl^#)I-85(31.1 mg, 1(51^46 
%) Sr^-fe^^i:LT#fc 0 

: 235-237°C W&MiMM : ^/WW^y^tVVx-r/V 
NMR (CDC13) 5 : 1.57 (3H, s), 1.63 (3H, s), 4.60 (2H, d, J=6.3 Hz), 4.70 (2H, s), 
6.56 (1H, brs), 7.03-7.09 (2H, m), 7.30-7.34 (2H, m), 7.72 (1H, brs), 12.23 (1H, 
s). 

fCm^tff (positive FABMS) :m/z 361 (M+H) + , 721 (2M+H) + . 
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Wb59] 




jgixm 

#fF(WO 03/016275) |B^(D2-^n^e-5-(4-^/V^-n^^/V)^7^ (765 mg, 
3.00 mmol)^7"h7tKn^7^(10 ml)lZ.mMU //W/K7^Vvy^-C7i^2.5 ml, 4 
mmol)^-78°C-e*P^.fc. 10ft^ HJSfmO<Dgg3X® J:*9#^fc^^)41 (1.06 
g, 3.00 mmol)^P^.TlB#r 3 m#bfc 0 ^^^tM^P^bT^^^^^K^It^P 

y^^V^^A^n-eh^^— ^#LfCo ^i^^-g^^^/KiO:l v/v)titi]L 
-C#^/cg^^(D^lif^J±Tli^i-§^^^J;o-C, ^^89(29 1 mg, 
20%)£r»^£LT#fc o 
f!2X@ 

^#189(430 mg, 0.86 mmol) SrJBl vf, ^W(Jl(D^8X@^fE^^^2pC 
THJ^^fV^, ^b^I-86(38 mg, I&^9%) «Jtfe^tr H ^bT#fc 0 
Bfe^C : > 270 °C S^ifa^ : ^nn/JvKA 

NMR (DMSO-d6) 5 : 4.15 (2H, s), 6.48 (1H, d, J=3.7 Hz), 7.14-7.20 (2H, m), 
7.32-7.37 (2H, m), 7.72 (2H, d, J=8.7 Hz), 7.75 (1H, d, J=3.7 Hz), 7.94 (2H, d, 
J=8.9 Hz). 

7nPR5>#f:C H BrFNO(HO) tL-X 

22 14 2 4 2 0.2 

thWilf (%) : C, 55.88; H, 3.07; N, 5.92; Br, 16.90; F, 4.02. 
ifttifiW. (%) : C, 55.88; H, 2.99; N, 5.97; Br, 16.94; F, 3.90. 
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(i) onNAm&nmm 
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2 pmol/ml)*5«tW— ^yhDNASSR(5 pmol/ml)^|iMb^ 0 ^VhDNA#?§}S 
(2)|S#^(IC im<DMfe 

50 

Streptavidin (Vector Laboratories^^) ^0.1Mj^gt^jy:7x— Y$GI&$c: 90 mM Na 
CO , 10 mM NaHCO ) fc$g&&>U 2SS£r 40 ^ g/mUdUto €-50 mlSyf 

2 3 3 

/VSry^&^S^r— 13.7 mM NaCl, 0.27 mM KC1, 0.43 mM Na HPO , 0.14 

2 4 

mM KH PO )X2.mWfr'&, 1% ^A^/l^^tpy^g^V^X— 300 mlSrAPx. 

2 4 

DNA?g$j&(2 pmol/ml) 50 ml^P^L. MWlT. ^^30 ftfflM.M£'&1Z&, V^Wt^ 

^CiCJifE^-fe-ef^b^^/V^, ^y7r- (*&J&:150 mM MOPS (pH7.2), 
75 mM MnCl , 50 mM 2-mercaptoethanol, 25% glycerol, 500 n g/ml bovine serum 

2 

albumin -fraction V) 12 ml, #g^K39 rri&*bW&\^z.W&W&51 m\&l)\\X.fc 0 
A^T^—^iW^ (30 pmol) 9ml^Px., &<*S£*Ufc 0 ^T^f^yhn- /V(NC 
JtLTO^x/Kctt, #fi^(iR$c: 20 mM MOPS (pH7.2), 400 mM potassium 
glutamete, 1 mM EDTA, 0.1% NP-40, 20% glycerol, 1 mM DTT, 4 M urea) 9ml^JP 

:7V— h^r30 °C-e60^^^-<— Mft, SJ^^tT, 250 m\<Dmfr^y7T— ( 
jjfiJSiJ&: 150 mM MOPS (pH7.2), 50 mM 2-mercaptoethanol, 25% glycerol, 500 ju g/ml 
bovine serum albumin -fraction V) 'C3[H^fei#-L.^i 0 

^C^U^/W^^x— (jjajs^: 150 mM MOPS (pH7.2), 75 mM MgCl , 50 mM 

2 

2-mercaptoethanol, 25% glycerol, 500 ix g/ml bovine serum albumin -fraction V) 12 
ml, M^M ml^fgMWi£c^«53 ml^P^i§ 0 ZbK&V '^MZfflbft&m 
(DTMSOW^S ml^JPx., atfi^-r/a^n— MPObLrXW^Ma^ DMSO 6 
ml^JPx., :7V— &m^^X£<U^1r% 0 :7V— h^30 r-eso^-iv^r^ 
— ^VhDNA (5 pmol/ml)lml^P^. N :7V— ^fflV>TJ;<fM'^b 
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77^^h:^<— tfc3^^^MMR?Sre2000fgFl!:^LT100 mfjjPx., 30 
°C-eiH#^^^-fr^#, 0.05 % Tween20^ti>y^^^5/^r— -C2[Hl, y^^ 

y7r- -einu jni^c^Lfco T/v^y^^r^— ^s&/^77- 

: 10 hn^rc^/V^^^— KVector Laboratories t±®i) ) 5 mM MgCl , 100 

2 

mM NaCl, 100 mM Tris-^^(pH 9.5)) ^150 ml^P^.T30 °C-e2H#Pff|,KJS$-t^ IN 
NaOH^^50 ml^P^^lttf)^, #r>^/KDMJt (OD405nm) »J;£U 

50 

PE.^^(o/ 0 ) =100[H(C abs.- NC abs.) / (PC abs.- NC abs.)}] 

NC abs^NC^^S 
PC abs.:PC(D^3feg 

(1) HIV(HTLV-IIIBtt)^^^^thT*0JJ^Molt-4 cloned 10%4^6I£ifttflt» 
RPMI-1640i#ite-eig#L, _h?f^iibTr>^/V^C07affi^iJ^b, -80°C-e{£#L 
fc 0 -75, #^t^S^^^/V^tt^®^-hlB(D^W-e^f^mS^^ 
££5^#fRU 96r>^/^^d^^-h^50ju l-f o^^L-fCo ol^"C\ MT-4&BJJ& 

^^«^ioo ,u i (3.5 x lo'mm) fo^ab, M^_htEHiv^-^_h?f &±.m<vmm 

$%M~Z:%r%Rlsfdb<D&50 n l(60pfu(plaque forming unit))*f ^Ux.fc 0 

(2) ^^^a^P fc 3-e37°C-C4 0 m^m^tzM, -T-<T(Dr>^^3-(4,5-^^- 
tV^Tl?— /V-2--f/V)-2,5-v ; ^^^/V^r-7y ? y r >^^n-^-fK(MTT)5mg/ml), PBS&r 
30^1-fo^Px., M^lB#^J$#bfc 0 ^<D£€\ ^-r^^ffl^^MTT^M^bT^ 
/WifV^$ft±i-r§(D-C\ i"-<T(Dr>ni/^^^a^_h^l50 J u 1To^I9^, ftt> 
«9^150 /z KD^^?^(10%hyh^X-1005o J:U^0.4%(v/v)HCl^P^y^°n/-?y— /V)^p 
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50 
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(IC 50 , ng / ml) 
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(EC 50 , ng / ml) 
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mmm 

mm 



mVk&tt 250 

r^y^mm) 200 

^TTVi^kvP^syj* 10 

^ff 460mg 



mm*T'm(D)&fr&m^xwmirz> ■. 

mm 



7£t£f&# 250 

-fe/vn— ^(IBfcBfS) 400 
nfiWb^stKta— a) 10 
^ry^ifc 5 

665mg 



(®W<I3) 

0. 25 

/V 25. 75 
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-^vi^<9>b22(^mi^7A^m^» 74.00 
-^ff 100. 00 

(S^J4) 



7£t£f&# 60mg 

fZ/Zfl/ 45mg 

^^ttir/vn— ^ 35mg 

^yt-^/Vt o ayK^(7K^10%^IS) 4mg 

^y?A#/V^i/^/V^V:7V 4. 5mg 

^TU^fife^^^A 0. 5mg 

lmg 

^tf- 150mg 



t^»?:No. 14^yVaU. S. ^V^fcii-To ^<7)J;5^bT#«*^50 o C-C 
^ILTNo. 18^aU. S. ^»5V>(31jBi- 0 fce>J&>Cat)No. 60;*yv^U. S. ^ 

i^MUt^hy^^/M^iy^vi^V:/^ ^Ty^-^^v-?^ ^iu^g- 



*£t£l£# 80mg 

T^V^V 59mg 

M^ttt/kn-^ 59mg 

TsrTV^m^ry^yj* 2mg 

-^tf 200mg 
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mVt&ft, ^V:/>\ -fe/vn— x s &£Xfi*T7})>Wt<?y**/'?J>>&m&V. No. 
(^J^!l6) 

m\k)&fr 225mg 
IMfPJIgJte^y-tryK 2000mg 
^tf" 2225mg 

(»J^J7) 



mVktfttt 50mg 
^-hy^A^/V^^r^^/Hr/Vn— ^ 50mg 
l/WZf 1. 25ml 

0. 10ml 
q. v. 

I^L^f q. v. 

mwk-fc&n-kj&Vr 5mi 



^ttj^^^No. 45>^^U. S. (D^l^OW. ^-hy^^/V^^^/V-fe/V 

o 

7£t£f&# lOOmg 

mmmwt^v^vv iooomi 



WO 2005/061490 



111 



PCT/JP2004/0 19048 
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[1] 5£: 




(i) 



OCT: 

Wb2] 




(a) (b) (c) 

z^x.uz 3 \^n^nm^x^ m&^. cx s, s(=o)^«so ; 

2 

Arte, g#£tl/Cl ^"Ob £l ^TU— /V^teg^tLTV >Tk «tV wt^TU— /V ; 
R 2 te, ^K*J®^-^ctegm$ttTV >Tt «tV ; 
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ffiU 

DXtfS (a) t*§WI©M, R 1 iM7/^-Citt<, 




(5£^K R 11 , R 12 , R*\ R 15 , R 16 , *5iOT 17 ^^Wil3ibT, tK*. W&ZtlX 
IfcfcteR 11 ^ 12 , R 14 £R 15 , $5j;i^R 16 tR 17 « N ^n^n—m^t£<>X"=0"$:M)& 

[3] -Z 1 -Z 2 -Z 8 -Ari5S4-7/^n^<>^/V'-C*>5 % ft^3g2fBic(D^^, -^oMU-t 
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[4] 5£: 

mm 




[5] ^: 
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r N HN— N N — N 

^ ^ 

PL . r\ . n . r\ 




O — N s— N N N N — N 

^ o-, ^ 




CN , n O — N 



N N 

// W 
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-C( = 0)R 3 , -C(=0)NR 3 R 4 (^^, R 3 #>£XM 4 fe%:tl^tim&L'X, zRMC^ 
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Xh^^^M^M. WM&tiX\^xh£.\^T7/v3csv, WM~&tiX\^xh£\^"rv 
T5vv3r/K fitfc&;jvcv ^Xh X\ ^$MT;v3c/vj]/V7$~ /k WM^tiXX ^Xh «tv ^ 

ry— /v#/v^/k Bife^tb-cv^-ob^v^^nry— /v#/v^/k B^£ti/tv^ 
£v>Ty— /i^vmjwk B^^Tv^Tt^v^^rnTy— /i^vmJwk ^fcteB 

^»^x$tb§K-e^ff ^iiifB*^^^, ^»^_hfF^$tb§^, *fcra:*r;ix 

\A/W* *A/W vAAA/ 1 i/VW* wf\AA/» 




R 4 



[9] Z^^^^ctiOiZ^^IS^ciiiSiT^ky^^^^jAr^t^ 
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t«j;v^3({ss^^i-5, mMmmm(D\t^m, ^<Dmm±n^ti^. 

Wb9] 




( l-a-1 ) 



[12] ^: 
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OCT, #IE-^«, ft^iIl<Z)#^^l«a) 
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mm 0 

[14] m&U n&O&tcmXfo^ f»^3®ll*fcttl2|B*©'ffc;^, -?r(D^_hfF^$ 

[is] R^itm 12 ^^^^ 

/^/v-e*>5, f*^iIll*fc«12fS«(Z)^^, -^oMU-tfF^^ifi, 
[16] m^i, n^Olfcfctel ;R"^J;OT 12 ^^^tV^5ibT^K^^cf*iB^T/V=3r/V; ; 

[17] ^: 

Wbll] 




(Ik;) 



OCT. #IB-^H:, ft^ill Wia^Ica) 

[18] 
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[22] Hiv-f^^-if mmM^h^mm2omm<D mmm^o 
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